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A New Cupola 


Generally speaking, the cupola has_ not 
materially changed in design since it was invented 
towards the end of the 17th century by Wilkinson. 
There is good reason’ for this, because for very 
many years it headed the list of the efficiency 
factors for melting furnaces. Moreover, despite 
innumerable attempts at improvements, the 
simplest of designs has remained the most popular. 

During the war, a Paper we published from 
Mr. E. S. Renshaw disclosed the great progress 
the Ford Motor Company had made in the direc- 
tion of perfecting a basic-lined cupola. This 
development was deemed to be of such importance 
that the Institute of British Foundrymen formed a 
committee and issued two valuable Reports. 
Against this background, Mr. Renshaw and his 
colleagues re-examined the whole question in the 
light of cupola design, and the results they 
obtained were given before the opening meeting 
of the London Branch of the Institute of British 


| Foundrymen and are printed elsewhere in this 


issue, 

The outcome has been to present the iron- 
foundry industry with an entirely new tool which 
should aid very materially the production of 
spheroidal-graphite irons. The major differences 
from the traditional apparatus are the elimination 
of the orthodox well, the increasing of the diameter 
in the melting zone, the use of water coolers in 
this zone, and the corrugated formation of the 
coolers so as to present a face of basic refractory. 
The last of these changes is due to Mr. W. H. 
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Bamford of the Austin Motor Company. With 
the new design, there is the possibility of much more 
stringent slag control. There is no sulphur pick-up 
in the now non-existent well, but quite drastic 
elimination of this element is effected as a result 
of the basic dolomite carried in the modification. 
Moreover, the metal is distinctly hotter as there 
is no passage through a bed of coke, below the 
tuyeres, which, devoid of oxygen penetration, must 
rely on the liquid metal to retain its high tem- 
perature. Furthermore, the daily fettling of the 
cupola is reduced from a major task to an in- 
cidental. The widening of the melting zone was 
consequent upon the normal experience that it is 
here that the major wear of the lining takes place. 
It appears to us, however, that the change is more 
in the direction of localising the melting zone 
rather lower down the stack, with the possible 
result that there is more chance for the descending 
stock to absorb the heat of combustion and so 
enhance the over-all efficiency. The great feature 
of this novel development is that it has been 
operating successfully under normal works con- 
ditions. The sole factor which we do not like 
about the design is the use of water coolers, but 
that has long been a personal prejudice of ours. 
The results disclosed go far towards changing this 
admitted bias. We warmly congratulate Mr. Ren- 
shaw, his colleagues and the Ford Motor Com- 
pany for the perseverance they have shown in 
prosecution of this work and on its successful 
outcome. 
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National Foundry Craft Training Centre 


Last Thursday, in response to an invitation sent to 
all presidents and secretaries of the Institute of British 
Foundrymen, a party of fifteen branch representatives 
visited the National Foundry Craft Training Centre at 
West Bromwich. They came from as far apart as the 
North-East Coast and South Wales and all were very 
interested in the work being done by the trainees. 


At a discussion following the inspection, the visitors 
expressed much satisfaction with the arrangements 
already made and added some useful suggestions for 
enlarging the scope of the work. These are to be given 
very earnest consideration by the management com- 
mittee. 





Festival of Britain’s Aluminium Dome 


A feature of the 1951 Festival of Britain Exhibition 
will be an aluminium dome, 342 ft. in diameter, rising 
to a height of 42 ft. 9 in., composed of aluminium fab- 
ricated lattice ribs in the form of great circles, intersect- 
ing each other at angles of 60 deg., and covered with 
aluminium sheets. 


The dome will be supported on a steel structure hav- 
ing a height of approximately 47 ft. above ground level. 
The total weight of the structure and the dome will be 
370 tons, which includes 230 tons of aluminium. The 
order for the supply, delivery, and erection of this con- 
struction has been placed with Horseley Bridge & 
Thomas Piggott, Limited, Tipton, Staffs. 





Forty Years Ago 


In the JouRNAL for October, 1909, the issue of brass- 
plated iron castings, which were competing with brass, 
is commented on editorially. An honest statement of 
fact is asked for when marketing. An _ illustrated 
description is given of Alfred Herbert’s foundry at 
Coventry, which by that time had installed five 
American moulding machines. Following this, is a 
description of plant available for the fettling shop. 
including quite a modern-looking rotary sand-blast 
apparatus and ‘a sand-blast tumbling barrel, and dust 
extracted fettling benches. At this time, however, they 
were really “sand” blast machines. Answering a 
question in the House, Mr. Herbert Gladstone said 
there were, in 1904, 2,331 ironfoundries and 1,790 
brassfoundries and 12i nondescript. Accidents in 
foundries in 1908 were, 96 fatal and 6,215 non-fatal. 
Further experience with cast-iron planing tools 
was described, but apparently they will not stand 
much grinding. The National Steel Foundry Com- 
pany, Limited, was registered with a capital of £41,250. 


Mr. T. W. Ward is reported to have undertaken a 
trip round the world. Now, history repeats itself, as 


Mr. Ashley Ward, the present chairman of Thos. W. 


Ward, Limited, is doing much the same thing. 
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Forthcoming Events 


OCTOBER 17. 
Sheffield Society of Engineers and Metallurgists. 
“Gas Turbines,” by R. J. Welsh, Wh.Ex., M.I.Mech.E., at 
the Royal Victoria Station Hotel, Sheffield, at 6.15 p.m. 
Institution of Works Managers. 
Sheffield Branch :—‘“ Production Planning,” by D. G. Petrie, 
at the Royal Victoria Station Hotel, "sheffield, at 7 p.m. 


OCTOBER 18. 

London Branch :—‘‘ Problems of British Industry To-day,” by 
L. C. Ord, at the Royal Society of Arts, John Adam 
Street, London, W.C.2, at 6.45 p.m. 

Institute of British Foundrymen. 

Slough Section :—Presidential Address and “‘ The Manufacture 
of a Cast Crank-Shaft,” by R. B. Templeton, at the 
Lecture Theatre, High Duty Alloys, Limited, Slough, at 


7.15 p.m. 
OCTOBER 19. 
Institute of Vitreous Enamellers. 
Northern Section :—‘‘ Brains Trust,” and Discussion at the 
Queens Hotel, Manchester, at 7 p.m. 
Institute of Welding. 
North-London Branch:—‘‘ The Solution of 
Problems by Arc Welding,” by 
South-West Essex Technical College, 


Hard-surfacing 
Young, at the 
Walthamstow, at 


7.30 p.m. 
_ Institute of Fuel. 
Yorkshire Roction = “Men, Money and Fuel,” discussion 
opened by Dr. A. Fells, B.Sc., at the Royal Victoria 


Station Hotel, Shetticld at 6.30 p.m. 
OCTOBER 22. 
Institute of British Foundrymen. 
oon Midlands Branch :—‘‘ Production of Foundry Pig-Iron,” 
, J. F. Stanier, at the Derby School of Arts and Crafts. 
ES Lane, Derby, at 6 p.m. 





Meehanite Conference 


The seventh biennial Foremen’s and Metallurgists’ 
Conference of the Meehanite organisation was held 
at the Grand Hotel, Leicester, on October 4 and 5, 
and some fifty shop managers, foremen and 
metallurgists of licensee foundries from all parts of 
Great Britain and the Continent attended. 

During the two days, a very wide range of prac- 
tical subjects was discussed, including synthetic- 
resin core binders, uses of asbestos in the foundry, 
gating and risering, elimination of slag in castings, 
prevention of defective castings, modification of 
cupola design, the water-cooled cupola, and process- 
ing and planning of the melt. On the first day a 
visit was made to the new mechanised foundry of Her- 
bert Morris, Limited, of Loughborough, and here, the 
delegates had the opportunity of examining many new 
types of equipment such as the ‘“ Speedmullor,” the 
“ Screenarator” and other aids to mechanical 
efficiency. These were seen in operation, and the 
visitors were very interested. On October 5 a visit 
was made to Richards (Leicester), Limited, where 
the members attending the conference saw rapid pro- 
duction of small engineering castings on a modern 
plant. 


IN A RECENT ANNOUNCEMENT about the celebration 
of its jubilee by Lowe & Brookes, Limited, Blackheath. 
Staffs, it should have been made clear that it is 
Mr. W. E. Lowe, son of one of the founders (Mr. H. 
Lowe, deceased), who is now a director. 
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Some Modifications in Cupola Design’ 


By E. S. Renshaw and S. J. Sargoodt 


Introduction 


The British Iron and Steel Research Association 
recently conducted a critical survey of available litera- 
ture appertaining to cupola refractories and, in review- 
ing published information on cupola design and con- 
struction, concluded that the simple design had under- 
gone no outstanding modification, particularly in so 
far as refractory consumption was concerned. In this 
connection. it may be noted that, in the past, operat- 
ing conditions were not so arduous on the cupola 
lining. In recent years, however, since the incorpora- 
tion of steel scrap in cupola charges has become a 
regular practice, while higher production and corre 
spondingly longer periods of operation have become a a 
necessity, the question of lining life has demanded 
more attention. Furthermore, when it is realised that 
a considerable proportion of the slag bulk created in 
the cupola arises from refractory consumed from the 
lining, the problem of operating a cupola with a slag 
of controlled composition becomes extremely difficult. 
In most other metallurgical furnaces, the slag controls 
to a great extent the quality of the metal produced, 
and insufficient attention has perhaps been given to 
possible slag/metal reactions in the cupola furnace. 
For such investigations it is quite conceivable that a 
working basis will be established when the problem 
of excessive refractory loss has been solved and the 
cupola may then become something more than a mere 
melting machine. 


Mechanism of Lining Wear 


Lining life should not be considered entirely depen- 
dent on the quality of the refractory, for, whatever 
type of refractory be employed, the extent of attack 
is only a matter of degree. Although operational 
factors are most important and inattention to detailed 
points of melting procedure may result in rapid lining 
failure, yet, with strictest attention to technique, the 
refractory problem still remains and it appears, there- 
fore, that a condition exists with which foundrymen are 
not fully conversant. It is permissible to visualise a con- 
dition in the melting zone in which droplets and 
streams of molten slag and metal are rapidly descend- 
ing through a varying and turbulent atmosphere, cas- 
cading and rolling over incandescent coke, falling 
through voids and never attaining equilibrium until 
collected together in the furnace well. Under these 
conditions, the hot face of the melting-zone refractory 
must be subjected to a flow of molten metal with its 
abrasive action and a flow of molten slag capable of 


A Paper read before the London Branch of the Institute 
of British Foundrymen, Mr. F. Arnold Wilson presiding. 

+The Authors are on the staff at the Dagenham foundry, 
of the Ford Motor Company, Limited. 


chemical attack. It will be readily accepted that a 
considerable proportion of the total refractory erosion 
occurs in the melting zone, that is, the portion of the 
furnace-wall extending some two to three ft. above 
the tuyeres. The well portion calls for attention but to 
a much smaller degree. Melting-zone temperatures 
are known to be high—in the regionof 1,600 to 1,700 
deg. C., depending on the melting rate, the quantity of 
coke used and the type of charge melted. Probably, the 
higher figure is reached during the melting of steel 
scrap, when tapping temperatures may be as high as 
1,560 deg. C., and such conditions indicate that the 
hot face of the refractory is at a higher temperature 
than the refractoriness value of the lining material. 


Slag Composition 

There is little information available on the com- 
position of slag in the region of the melting zone, but 
by virtue of the mechanism of its formation, this slag 
must necessarily differ in composition from the final 
slag at the notch. Rigby and Green’ have pointed 
out that, when testing refractories, entirely erroneous 
deductions would be obtained by using final slags in- 
stead of initial slags formed at the seat of attack. 
Similarly, when making a study of the mechanism 
of attack in a localised zone, the slag composition 
at this point should be known and, in an endeavour to 
obtain information relative to this point, samples of 
slag. falling from or near to the lining face, have 
been collected by inserting through the tuyeres suit- 
ably-shaped carbon boats cut from electric-furnace 








electrodes. Table I gives typical analyses of these 
TABLE I. Sag Analyse (per cent.). 
ee, a - ine ca er * oo — 
SiO2. Cad. F eO. _Fe 205. | ate Al203. | MnO, 
Tuyere 37.8 19.0 24.7 1B. 1 ae y 1.55 
ce ..| 44.6 19.8 11.4 5.1 14.0 2.17 
5 47.4 | 14.54 | 9.33 9.33 8.0 1.60 
Notch 48.0 31.2 2.2 0.20 14.1 2.20 
Cooler 
deposit } 9.8 | 1.68 21.78 | 54.80 


1.68 | 0.10 
| 


samples and reveals the high iron-oxide content in this 
zone compared with the final slag taken simultaneously 
at the slag notch. Moreover, it should be noted that 
this slag has already been diluted with refractory from 
the melting-zone wall so that the initial iron-oxide 
content must be presumed higher at the moment of 
primary attack. Some indication of the true initial 
iron-oxide content has been obtained by collecting 
the layer of slag deposited and frozen as an incrusta- 
tion on the surface of exposed water-jackets in the 
melting zone, such slag having had little or no con- 
tact with refractory. The analysis of this deposit 
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(Table I) shows the combined FeO and Fe,O, to be as 
high as 76 per cent. The action of high iron-oxide 
slags on acid refractories has been clearly discussed 
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The conclusion must be drawn that one cannot ex- 
pect long life from the melting-zone lining, when 
such conditions exist and some modification of design 
is indicated. Certain work has been carried out in this 
direction and will be described. 


Changes in Design 

The normal practice in the con- 
struction of a cupola is to maintain 
a parallel wall extending from the 
well to the charging door, or as an 
alternative, to “ bosh” or flare-out 
the lining at a certain distance 
above the tuyeres. The object of 
“boshing” in the accepted sense 
does not necessarily appear to be 
associated with lining life, but more 
to give increased volume above the 
melting zone, and little considera- 
tion appears to have been given to 
melting zone dimensions and shape 
in relation to erosion. In consider- 
ing this question, it was decided to 
modify the construction of a cupola 
on the assumption that some im- 


CJ 














provement in refractory consump- 

















(b) tion might be effected if, at the 
maximum temperature zone, the 
wall above the tuyeres could be set 
back. In other words, it was pro- 
posed to construct an initial lining 
contour which would approximate 
to the normal erosion profile. 


Fig. 1(a) shows the first attempt 
in which the melting-zone section 
of the normal cylindrical stack of a 
37-in. internal dia. cupola was re- 
placed by a truncated cone, 37 in. 
internal dia. at the top where the 
cone joined the stack, and_56 in. 
max. internal dia. immediately 
above the single row of tuyeres. 
The height of the conical section 
was 48 in. and the structure was 
supported by a series of steel 
gussets distributed around the base 
of the cone. From observation 
of the appearance of the lining at 
the conclusion of a normal 9-hr. 











melt, it appeared that the brick- 





(a) 
(c) 
Fic. 1—Four STAGES IN THE DEVELOPMENT 


OF A CONICAL WATER- COOLED CUPOLA, 


by Rigby and Green’ who showed, from cone tests 
made on mixtures of FeO and various silica and 
alumina /silica refractories, that the softening tempera- 
ture of the cone was lowered considerably by concen- 
trations of FeO between 30 and 60 per cent. 


work of the inclined wall was 
(d) affected only by slight fusion at the 
joints, the corners of the bricks 
slightly rounded and slag 
attack negligible. No repair was 
necessary on the cone face for five 
consecutive shifts when the maximum extent of the 
erosion was 3 in. As would be expected, erosion of 
the portion immediately above the tuyeres was 
appreciable, due to localised high temperatures, metal 
flow and slag attack; at the same time, however, by 
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concentrating most of the erosion over a reduced area, was lowered and necessitated increasing the coke con- 
a saving of 40 per cent. in repair material was shown. sumption by 10 to 15 per cent. 
M It was felt from this experiment that water cooling, 
Water-cooling Segments in some manner, would provide a solution to the 
The next stage was to replace the brickwork im- melting-zone erosion problem, provided the thermal 
mediately above the tuyeres by a system of six cool- efficiency of the cupola was not lowered. However, 
ing segments, each segment or jacket being integral work on a cooling system was temporarily suspended 
with an individual tuyere (Fig. 1(b)). Water was until a later stage, the next step being to increase the 
. well diameter, thus eliminating the protruding ledge, 
~ as shown in Fig. l(c). As was expected, the erosion 
was transferred to the normal location on the inclined 
it i: , 3 i face immediately above the tuyeres but proved to be 
“ considerably less than with the vertical wall. Over 
if a period of six months’ operation, a saving of 60 
per cent. of patching material was shown, the in- 
7” ference being that, whilst the hot-face temperature 
a cemained the same as with parallel walls, by virtue 
ie of the angle of inclination, the adhesion of slag to 
as the refractory surface was reduced and there was less 
- tendency for slag and metal to flow down the wall 
to face, which thus minimised the attack. 
ps At this stage, it was decided to revert to water cool- 
rei ing, using exposed plain-surface water jackets to re- 
to place the refractory on the inclined face to a height 
la of 30 in. above the tuyeres (Fig. 1(d)). Although these 
- coolers proved to be reliable, since no damage from 
ip” metal-flow occurred, it was found that, to maintain 
he normal tapping temperatures, only 50 per cent. of the 
he total melting-zone area could be jacketed, because it 
set was obviously undesirable to solve a refractory prob- 
nal lem at the expense of thermal efficiency. Covering 
ng the cooler face with refractory was again proved in- 
ate effective, the heat conduction through the refractory 
coating being insufficient to lower the hot-face tem- 
npt perature until the lining became comparatively thin. 
ion and even then, the remaining thin layer was com- 
fa pletely eroded in a comparatively short time. Using 
re- plain-surface coolers, water cooling behind a refractorv 
in. having a svecific conductivity as low as ganister did 
the not appear to be effective. 
lf Corrugated Coolers 
res. Consequently, as a major development, it was de- 
tion cided to instal re-designed coolers with corrugations on 
was the exposed face as described by Bamford’ and which 
teel had proved satisfactory with a parallel wall. This type, 
as | Fic. 2—Connuoaren Casr-stest WaTex-coounc shown in Fig. 2, is made as a steel casting withthe ox 
5 at UNIT FOR THE MELTING ZONE OF THE CONICAL CUPOLA. into position. The water-inlet pipe. 4-in. dia., is ex- 
)-hr. ; ; tended to the base of the inside of the jacket to ensure 
ick- supplied to the jackets from a common main supply, circulation and two outlets are utilised, one 2-in. dia. as 
was | cach jacket having a separate feed and exit. The a return to the system, and a second, also 2-in. dia., 
the cupola was operated on production in this condition fitted with an open section to act as a safety opening 
-icks for some four months and the deduction was made for steam release. Fig. 3 is a photograph taken looking 
slag that, whilst refractory consumption was reduced to upwards from the base of the cupola; it shows six coolers 
was very small proportions, at some stage in the melting in position to form the melting-zone area. The advan- 
five there was the danger of an odd stream of metal fall- tage of this type of cooler is that the corrugations may 
the ing On a water-cooler and causing local failure. Pro- be filled with ganister, most of which remains in situ 
n of tecting the cooler face with a layer of refractory was throughout the melt. In practice, a water throughput 
was found to be ineffective, as it was proved that this pro- of 2,500 galls. per hr. is sufficient for a cupola of the 
retal tective layer was removed in the early stages of a dimensions quoted, giving a rise in water temperature 
, by melt. With this cooling system, operating temperature of 20 deg. C. from inlet to outlet. 











452 FOUNDRY TRADE JOURNAL 


Modifications in Cupola Design 


Thermal Conditions 


In considering the thermal flow with a cooling system 
of this kind, embodying a relatively large cooling area 
in a most critical portion of the furnace, it would be 
expected that the thermal efficiency would be seriously 
impaired. In practice, the true indication is the average 
tapping temperature comparison for an equivalent coke 
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Fic. 3.—CupoLaA SHAFT FROM BELOW SHOWING 


THE CORRUGATED WATER-COOLERS. 


percentage with and without water cooling; this differ- 
ence has been found to be no greater than 20 deg. C. 
The relatively low heat loss is probably due to the in- 
sulating effect of the ganister remaining in the corru- 
gations, and also to a layer of slag (see Table I), approxi- 
mately 7% in. thick, which is found to be deposited on 
the exposed surface and which remains throughout the 
melt. In the case of plain-surface coolers, traces of a 
similar layer were observed around the edges of the 
coolers after a melt, but it is obvious from the large 
area and small thickness that such a sheet of slag would 
be extremely fragile and unlikely to remain intact on 
these during melting. The corresponding layer over 
the grooved coolers is reinforced each 2 or 3 in. by the 
ganister in the corrugations and is fused into the 
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surface of this material. In addition to refractory sav- 
ing, further advantages due to water cooling become 
self-evident, such as reduced labour repair charges, 
the possibility of operating multiple shifts or the use 
of a single cupola on consecutive days, thereby reduc- 
ing installation costs. 


Well-less Cupola 


Having dealt with the refractory problem in the melt- 

_ ing zone, attention was turned to 
the portion of the lining below 
this section and certain interest- 
ing modifications will be des- 
cribed. Work in this direction 
was not concerned initially with 
refractories, but more with cupola 
practice and thermal efficiency, 
although the changes have re- 
sulted in a further saving of fe- 
fractories in this portion of the 
furnace. This method may be 
applied only to the continuous- 
tapping cupola fitted with a re- 
ceiver, a system which appears to 
be gaining favour, particularly in 
continuous-production foundries. 
With most cupolas, pyrometric 
checking of initial tapping tem- 
peratures often reveals an appre- 
ciable lag in reaching peak 
operating temperatures. Certain 
recognised precautions may be 
taken with the object of preheat- 
ing the furnace prior to blowing, 
such as auxiliary burners to pre- 
heat the well, the introduction of 
forced air through or below the 
tuyeres, or the use of high coke- 
bed levels. With the generally 
accepted depreciation in coke 
properties, bed heights are quoted 
as high as 60 to 80 in. above the 
tuyeres and such a depth of coke 
is very undesirable for reasons of 
composition control. Increasing 
the bed height merely serves to 
raise the metal temperature at the 


melting zone and, unless the well lining tem- 
perature is initially high, very little increase in 
tapping temperature follows. The well, situated 
as it is below the combustion or melting zone, 


is not subjected to any direct heating, but derives 
its heat mainly from the molten slag and metal as they 
accumulate and pass through to the tapping hole. The 
heat transfer from the molten products to the refrac- 
tory lining in the furnace well is appreciable, parti- 
cularly in the early stages of the melt and until the 
temperature of the inner face approaches that of the 
slag and metal. Even in the later stages of the melt, 
when temperature equilibrium has been reached, some 
degree of heat loss is inevitable. 

With the continuous-tapping cupola, it has been found 
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possible virtually to eliminate the well, tapping the 
metal immediately on melting into the receiver. Figs. 
4(a) and 4(b) show the modifications which have been 
made. The construction of that portion of the furnace 














js fn 








Fic, 4.—PLAN ViEW (a) AND SECTIONAL ELEVATION 
(b) OF THE WELL-LESS CUPOLA, WITHOUT WATER- 
COOLING. 


below the tuyeres which normally constitutes the well 
has been modified to enable the well proper to be 
replaced by a narrow channel. The molten slag and 
metal, on passing the tuyeres, are diverted immediately 
into the channel and out of the tapping hole into the 
slag-separating device. The column of slag maintained 
in the channel is sufficient to prevent the blast from 
escaping through the tapping hole and so enables the 
continuous-tapping device to function in the usual 
manner. It will be seen that there is a considerable 
reduction in the surface area of refractory through 
which heat may be lost, the molten products being col- 
lected and conveyed from the furnace at their maxi- 
mum temperatures. 

Fig. 4(a) is a plan and (b) a sectional elevation and, 
as shown, the drop-bottom doors have been raised to a 
position 12 in. below the tuyeres, allowing for a sand 
depth of 6to 8 in. and a box (which is fabricated from 
steel plate) to be fitted and secured in position by weld- 
ing. This box is fitted with a door or flap, hinged at 
the base and flanged at the top, so that it is held in 





FOUNDRY TRADE JOURNAL 453 


position by the drop-bottom door; on releasing the sup- 
porting prop, both doors and flap open and hang down- 
wards. The front wall of the auxiliary box containing 
the tapping hole is lined with refractory, the remain- 
der of the channel being formed by moulding sand 
rammed hard around a tapered former 6 in. wide. 
The bed of the furnace is arranged to slope towards the 
channel. The same purpose may be achieved, without 
the necessity for the structural alterations described, by 
raising the normal sand-bed depth to within 4 to 6 in. 
of the tuyeres, the channel being formed as above. 
Fig. 5 shows a perspective exterior view of the modi- 


fied cupola. 
Economies Secured 


This method gives excellent results on acid-lined 
cupolas, so that previous precautions for preheating the 
cupola are now unnecessary and blowing may com- 
mence immediately the coke bed is ignited and charging 
completed. Normal coke-bed heights may be used, and 
it is possible to obtain satisfactory tapping tempera- 

















Fic. 5.—WELL-LESS CUPOLA; PERSPECTIVE VIEW FROM 
BELOW, SHOWING CONSTRUCTION OF THE DROP-BOTTOM. 


tures with a bed 26 in. above the tuyeres. Low coke- 
bed height is of considerable assistance in obtaining 
low initial sulphur pick up and carbon and silicon 
control of the first charges melted is more positive. 


F 
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In addition to an improved initial tapping tempera- 
ture, the average temperature of the metal through- 
out the duration of the blow is appreciably higher. 











FiG. 6.—WATER-COOLED, WELL-LESS CUPOLA WITH 
THE ENLARGED MELTING ZONE. 


The total area of exposed well refractory being low, 
a substantial economy of repair material ensues and 
by utilising a proprietary carbonaceous ramming 
material for the preparation of the tapping hole, a 
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considerable improvement in its life is obtained over 
that of the rammed siliceous refractory previously em- 
ployed. Being inert to slag attack and unwetted by 
slag or iron, the carbonaceous preparation constitutes 
a most effective refractory for tapping hole construc- 
tion and its application is relatively simple. 

The substance is heated to a low temperature to 
soften the carbonaceous binder giving the required 
plasticity, and on heating during operation the 
material forms a hard, dense mass of high compact- 
ness. In the region of the tap hole. it is not sub- 
jected to oxidation during operation, the only. loss 
being by comparatively slight solution. Some ashing 
occurs when the cupola is dropped at the completion 
of a melt and it has been found that a water spray 
will reduce this to a minimum. Fig. 6 shows a com- 
bination of the well-less method and the water-cooled 
melting zone and a cupola of this type is in regular 
daily production. By eliminating refractories wherever 
possible -and particularly in the vulnerable areas, the 
possibility of continuous operation is foreseen. 


Slag Control 


Having obtained a considerable reduction in refrac- 
tory loss during melting, the authors’ conjectures of 
slag formation may be reviewed with the purpose of 
promoting a closer degree of slag composition control. 
The quantity of refractory eroded from the normal 
cupola lining is considerable and, as pointed out 
earlier, constitutes an appreciable proportion of the 
slag bulk formed in the furnace and obviously affects 
the slag composition. In practice. it is found that 
the refractory consumption decreases with an increase 
in. the diameter of the furnace. e.g., a cupola 24 in. 
internal diam. may consume 80 to 100 lb. of ganister 
per ton of metal melted, whereas one 72 in. internal 
diam. may consume 15 to 20 lb. per ton. For the pur- 
pose of argument, it is interesting to make a theo- 
retical approximation to the slag composition expected 


TABLE I1.—Theoretical Calculation of Slag Composition With and Without Erosion. 


DaTa 
I.D. of cupola ee ae = es “s a 37 in. 
Meta! charge aR 1,000 Ib. 
Si loss on 2 per cent. Si 10 per cent, 
Coke charge 143 Ib. 


Coke ash oe 
Limestone charge . . 
Ganister consumption 


10 per cent. 
30 Ib 


50 Ib./ton _ 


Slag composition, excluding erosion products. 


CaO, SiOo. AloOsz. 
Per cent. Percent. Per cent. 
Coke ash ‘ ot os - 45.0 35.0 
Limestone .. és ee ie 56.0 — — 
Ganister.. ons ce “ _ 86.0 7.0 


Slag composition, including erosion products. 
































cad. | SiO>. AloO3. CaO. Si0o. Alo03. 
Lb. Lb. Lb. Lb. Lb. Lb. 
Si oxidation ve os = — 4.3 — _ 4.3 — 
Coke ash .. ee ee eel — 6.4 5.0 _ 6.4 5.0 
Limestone se ‘ss $< 16.8 _— —- | 16.8 — — 
Ganister .. oa . - _ | — — -- 19.2 1.6 
16.8 | 10.7 5. | 16.8 29.9 6.6 
— on | — 
Per cent. Per cent. | Per cent. | Per cent. | Per cent. Per cent 
Calculated composition tt) 51.7 32.9 | 15.4 | 31.5 56.1 | 3.4 
CaO : Si0g .. aut ae | 0.56: 1 
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from a given charge where a normal consumption or 
absorption of refractory occurs, and to compare this 
with a calculated slag assuming no refractory loss. For 
this calculation, a cupola of 37 in. internal diam. was 
taken with recognised weights of metal. coke and flux 
charges and a refractory consumption averaging 50 lb. 
per ton as in normal practice. The main slag consti- 
tuents may for simplicity be taken as SiO,, CaO and 
Al,O;,. The SiO, concentration is due to the coke ash, 
silicon oxidised from the metal (as ferrous silicate) and 
ganister, assuming this material to be used for patch- 
ing the furnace. The Al,O, concentration is due to 
the coke ash and ganister, while the CaO mainly is 
due to the limestone. Table II indicates how the 
eroded material should theoretically influence the 
lime/silica ratio. Assuming no erosion takes place 
this ratio is 1.57 to 1.0, whereas, allowing for erosion, 
it becomes 0.56 to 1.0, the former being decidedly 
basic and the latter decidedly acid. In practice, how- 
ever, such results are not fully substantiated and by 
increasing the proportion of limestone in the charge, 
slag basicity is not found to increase in theoretical 
proportion to the added base. Similarly, by reducing 
to a minimum the dilution resulting from erosion, a 
slag is not produced with a composition approaching 
that calculated and the reason calls for further investi- 
gation. 

One must assume in the first place that if the CaO 
of the limestone is not recovered in the slag, the loss 
must be mechanical and the excess which has not 
been fluxed with available acids may be discharged 
with the flue gases through the stack. The CaCO, on 
descending in the stack is calcined to CaO at a level 
where the temperature reaches 900 deg. C. approxi- 
mately. and it may be that this dissociation occurs 
rapidly and is accompanied by some decrepitation. 
Owing to a limited quantity of acids being available 
for complete fluxing, a proportion of the CaO may 
remain in the solid state; it may suffer abrasion to a 
fine state of subdivision and be liberated with the 
exhaust gases In order to increase the basicity of 
the slag, therefore, it is found necessary to increase the 
quantity of limestone beyond the calculated amount. 


Water-cooled Basic Cupola 


The basic process was perhaps the first attempt to 
obtain a degree of slag control in order to promote 
certain desirable reactions in the cupola furnace. 


TABLE L1I.—Charge Data for Experimental Melts. 


Interest in the use of water cooling has been 
) _ 
' | Weight of 
, 
Melt Limestone, oo. | Flux, | metal 
No. Ib. Ib iii | per cent. charge, 
e Ib. 
aa = ae eee! Ghee ene! een s" 
1 65 10 | 7.5 | 1,000 | 
2 75 10 | 8.5 | 1,000 
4 85 10 | 9.5 1,000 | 
ee 95 20 11.5 


a 


| 1,000 | 


5 | 95 20 11. 1,000 | 
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considerably increased by the possibility of applying 
it to the basic cupola and certain experimental work 
in this direction will now be discussed. In the original 
work® on the basic-lined furnace, a stabilised dolomite 
refractory lining was employed both in the well and 
the melting zone, the latter section being lined with 
this material to a height of four ft. above the tuyeres, 
Erosion with basic refractories approximates to that 
obtained in the acid cupola, and the higher cost of 
basic material has no doubt hindered its general use 
except for special cases. By limiting the basic lining 
to the hearth area, considerable economy, it was 
thought, would obviously be effected, the desired con- 
ditions being obtained by employing a water-cooled 
melting zone. The experiments to be reported were 
carried out on a production scale in the cupola 
described previously, using the conical melting 
zone fitted with water jackets, Fig. 1(d); no basic 
material was used above the tuyeres except in the 
water-jacket recesses. The well was lined with 
stabilised dolomite bricks and the continuous-tapping 
box with the same material in rammed form. The 
hearth dimensions were such as to allow a normal 
slag bulk to be retained in the well, the greater slag 
volume having been proved advantageous in order 
to obtain the desired de-sulphurisation. 


Experimental Results 

Tables LI] and IV give details of the experimental 
charges and the results obtained, and show the ex- 
tent of de-sulphurisation with slags of suitable 
basicity. De-sulphurisation was found to increase with 
increasing weight of limestone in the charge—6.5 per 
cent. of base giving 40 per cent. de-sulphurisation and 
9.5 per cent. giving 60 per cent., assessing the per- 
centage reduction from the amount normally obtained 
with similar charges in the acid cupola. The slag 
analyses indicated that the basicity increased with the 
additional limestone in the charge but was not in pro- 
portion to the weight of added base, as previously 
discussed. In addition to basicity requirements, the 
sulphur-holding capacity of a slag is lowered con- 
siderably by the presence of iron oxide, and the slag 
bulk in the well allowed time for the iron oxide to 
be reduced by incandescent coke usually to less than 
1.5 per cent. 

It has been shown earlier, that slag samples taken 
at the tuyere level reveal high iron-oxide content in 
this zone, and the power of the incandescent coke 


| 
| Melting | Serap 





Coke Pig, | Steel, Hours 
ratio. emaniie. per cent. | per cent. per cent. prod. 
“‘t  1 oe rn Pre Wade 7 ‘ “— 
Mii. coe | 63 24 | 18 | ‘ 

7:1 | 4.5 ne eae | 18 | 9 
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to react with the iron oxide in the slag accounts for 
the low iron content in the finishing slag at the notch. 
This effect is more pronounced in the continuous- 
tapping cupola, where contact time between slag and 
coke is more prolonged. Silicon loss varied between 
14 and 20 per cenmt., being higher than expected in an 





| Metal analysis (per cent.). 
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for the cost of ladle 


de-sulphurisation with its 
attendant processing. 


Conclusion 
Summarising, it is felt that sufficient has been 
carried out in this investigation to indicate that there 
is still scope for further work on cupola design. In 
reducing the cupola’s appetite for refractory materials, 


TABLE IV.—Analyses from Experimental Melts. 

















| hve | Slag analysis (per cent.). 
Melt |- Ae tlt leks Ems ES 4 sulphuri-| pera i SPS a aT ATO ae 
No | __ Silicon ] | “—« | | l , 
980:)" Teer Percent, Mn. | P. | 8. cent, | SiOz. | CaO. | MgO. | AlzOs.| FeO. | MnO. | CaO : Side, 
Oss ams 1 SES, Se Se ee bid i! 8 iT i Bits ” @ SAESE AE 
1 3.39 | 2.80 | 2.35 | 16.0] 0.77 | 0.10 | 0.067 a ee ee ee ee al Be = 
2 3.48 | 2.80 2.42 13.5 |} 0.73 | 0.10 | 0.051 54 | 34.8 | 47.2 5.3 | 9.8 1.54 1.50 1.35:1.0 
| | | 
3 | 3.40 2.80 2.41 14.0 | 0.81 | 0.15 | 0.063 43 | — | — | a ee — — aie 
4 |} 8.45 | 2.80 2.28 | 18.6) 0.90 —_ 0.050 55 83.4 | 50.2{ 4.18| 8.2 | 1.80 2.61 1.50:1.0 
] | | | | | | | | 
5 |} 8.51 2.70 2.22 17.8 0.79 0.10 | 0.044 60 33.4 {| 51.0 | 4.32 | 9.07 1.34 | 0.84 1.54:1.0 
Acid | | | | | 
cupola 3.36 = ag m5 = aa Ue — | 48.0] 31.2] 1.50] 14.1] 2.20] 2.20! 0.65:1.0 





acid cupola, due, no doubt, to the increased amount 
.of base available to react with the ferrous silicate 
formed in the first instance. The higher carbon pick- 
up obtained under basic conditions verified the results 
previously reported, and the only explanation which 
can as yet be offered for this phenomenon of high- 
carbon pick-up is that the ash forming on the surface 
of the coke during combustion, being acid in nature, 
is more rapidly fluxed away by the action of a basic 
slag and leaves the ash-free coke surface more ex- 
posed to the metal for carbon absorption to take 
place. The ash content of the coke used for the melts 
reported, being somewhat high (12 per cent.), may 
explain the reason why the carbon pick-up, though 
greater than in an acid cupola, is not as high as 
quoted elsewhere.‘ : 

From the above remarks it will be seen that basic 
conditions suitable for de-sulphurisation can be 
obtained in the water-cooled basic cupola and, by 
limiting the basic lining materials to the hearth, there 
is little. difference in cost between this method and 
the acid cupola, particularly if allowance be made 


| | 





not only is economy effected but the usefulness of the 
furnace itself is extended. Water cooling appears to 
offer a practical solution to the lining-erosion problem, 
and jacket design could be further investigated in 
order to obtain the least possible heat loss. By apply- 
ing a cooling system to the basic cupola, decided 
economy is obtained, and this method of melting 
under basic slag conditions with resultant de-sulphuri- 
sation may help considerably in the processing of the 
new low-sulphur irons. 


The authors acknowledge their indebtedness to the 
management of the Ford Motor Company, Limited. 
Dagenham, for permission to publish this work. 
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THE CAMBERWELL SCHOOL OF ArT (Dr. Bogel), Peck- 
ham, London, S.E.5, is contemplating the installation of 
a department for the practical teaching of art founding. 
Suggestions as to plant would be appreciated by Dr. 
Bogel. 


Mr. FRANK G. WooLiarpD has relinquished his active 
work in connection with the Birmingham Aluminium 
Casting (1903) Company, Limited, and the Midland 
Motor Cylinder Company, Limited. He will retain his 
seat on the boards of these companies and will con- 
tinue to represent the former on the executive com- 
mittee of the Aluminium Development Association and 
the council of the Zinc Alloy Die Casters’ Association. 


A TEAM REPRESENTING the French jobbing foundries 
is now in America studying productivity. It consists of 
three owners, six managers, three foremen, and four 
workmen. It is the first team to leave France, and will 
be followed by others. 


Mr. Joun KirKwoop, of the English Electric Com- 


pany’s special engineering section at Stafford, has re- 
tired after 42 years’ service with the company. He 
was responsible for the company’s electrical mining 
equipment. Prior to joining Siemens Bros. Dynamo 
Works, Limited, a constituent of the English Electric 
Company, Limited, Mr. Kirkwood was chief assistant 
and lecturer in the Electrical Department of the Royal 
Technical College, Glasgow. 
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Stress Relief Heat-treatment 


of Alloy Cast lron wen 


This Paper, by Mr. M. M. Hallett and Mr. P. D. 
Wing, was presented at the 46th Annual Con- 
ference of the Institute of British Foundrymen, 
at Cheltenham, earlier this year. It was published 
in the JOURNAL for August 11. 


In presenting the Paper, Mr. HALLETT remarked that 
he was able to add a little extra information to that 
appearing in Table VII. A specimen of the STA/8 


iron stressed at room temperature under a load of 15° 


tons per sq. in. for 17 weeks (2,856 hrs.) showed 7.7 per 
cent. relief of stress. This point fell on a smooth extra- 
polation from the lower curve plotted in Fig. 6. An- 
other pair of rings of the same material had been com- 
pared, one stressed steadily and the other relieved of 
its stress for a few minutes at intervals of one week, 
and then replaced on the former. After seven weeks 
(1,176 hrs.), the continuously-stressed specimen showed 
a relief of 7.4 per cent., compared with a relief of 9.5 
per cent. for the second ring. This indicated that fluc- 
tuations in stress tended to lead to a greater degree of 
stress relief. 
DISCUSSION 

Opening the discussion, Dr. A. B. EVEREST said he 
welcomed this further contribution to the somewhat 
controversial subject of stress-relief treatment, particu- 
larly as the Paper seemed to give some support to the 
old-fashioned practice of weathering. He would like 
to question the Authors’ use of the ring test. At the 
top of the second column on the first page of the Pre- 
print, the Authors had said they had chosen that test 
because it was simple and because it was one in which 
the stresses were easily determined. He wondered 
if they were not perhaps misleading themselves and 
others in this. It seemed to him that the analysis of 
the stress in the ring test was rather complex. When 
one sprung the ring open, one put a tensile stress on 
the inside surface and a compression on the outside 
and there was a distribution of stresses through the 
section varying continuously and passing through a 
neutral axis somewhere near the centre of the section. 
A number of the conclusions were based on the assump- 
tion that the stress was simple, and he wondered 
whether this might not lead to erroneous results. 

Then, again, in the tests he thought they had ignored 
one or two possible variables; for example, the net 
effect of the coefficient of expansion of the materials 
used, together with that of the former. Were the 
Authors drawing safe conclusions by simply forcing a 
ring open and saying it represented a certain stress and 
then heating the whole, using a 16 per cent. chromium/ 
iron wedge which might have a different rate of expan- 
sion from that of the ring? Was it not possible that 
the wedge on expanding might impose additional 
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stresses which again might 

falsify the results? He found it 

difficult to decide what would 

happen when the combination 

heated. Perhaps Mr. 

Hallett would give them some 

information on what _hap- 

pened when the plain ring was heated and left free 
to expand. Did the gap open or close? 

With regard to Ni-Resist, he was critical of Mr. 
Hallett’s use of this trade name. Ni-Resist had a de- 
finite alloy content with closely specified composition 
in order to ensure.a stable austenitic material. When 
the Authors referred to Ni-Resist with 8.64 per cent. 
of nickel (which was one of the contents given in 
Table VI), his stipulation was that this was not Ni- 
Resist. Standard Ni-Resist was developed as a corro- 
sion-resisting iron. It generally had a fairly high car- 
bon and low phosphorus content; the nickel exceeded 
13 per cent. Following work done at the Motor Indus- 
tries Research Association laboratories, where it was 
shown that corrosion in cylinders was important, Ni- 
Resist was adopted for automobile cylinders, but in 
order to put up the wear resistance, the phosphorus was 
deliberately raised to 0.8 or 1.0 per cent. The point 
he was making was that, whereas Mr. Hallett was study- 
ing a material for cylinder liners, it was not really a 
typical Ni-Resist, even when the alloy content was cor- 
rect, and if they were considering the stress relief of 
that austenitic iron, they had to bear in mind that it 
was a special grade of material, with important differ- 
ences from the normal, Ni-Resist used, for example, 
for chemical equipment castings. 


Weathering 

With regard to weathering, Fig. VI was most illumin- 
ating; this showed that after about a year 10 per cent. 
relief of stress was recorded in an ordinary casting. 
If one considered an item such as a lathe bed, surely 
it was this 10 per cent. stress which was most danger- 
ous and might cause trouble, so that he thought the 
effect recorded was significant. Yet he agreed that if 
a controlled annealing furnace were available and proper 
heat-treatment could be given to the castings, so much 
the better, and he would always advocate such proce- 
dure. There was, however, some evidence that the 
old-fashioned method of weathering was at least partly 
effective. 

Mr. HALLETT, in reply, said that although Dr. 
Everest had appeared somewhat critical, there was, in 
fact, little difference of opinion between them. Deal- 
ing with his comments on the method of test, the ring 
test, as Dr. Everest agreed, gave a stress distribution 
of the type that one obtained in the bending of beams, 
varying from a tensile stress at a maximum in the 
fibres on the inside of the ring, across the neutral 
axis, to compression stresses on the outside of the 
ring. Admittedly, the calculation of those stresses was 
not exact because of the inelastic behaviour of the 
material. Nevertheless the stresses could be calculated 
with reasonable accuracy. The ring test was justified 
because it gave the same results as those of other 
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investigators, as was seen by comparing the curves of 
Fig. 2 with those quoted in Dr. Everest’s own T.S.17 
Report on similar engineering grey irons. So, from 
a practical point of view, the convenience of the test 
did mitigate some of the criticism that could be 
levelled at it. It had many other advantages; they had 
carried out the investigations much more easily than 
could have been done in any other way. If they had 
gone in for more precise and refined methods they 
would have got almost the same results. 


Thermal expansion admittedly introduced a slight 
error. The coefficient of expansion of 16 per cent. 
chromium iron was typical of ferritic material running 
around about 11 x 10-° per deg. C 
a cut ring on being heated was a little difficult to 
predict because sometimes it moved one way and 
sometimes another, depending on the amount of 
internal stress at the start. The expansion of the ring 
itself only introduced very little error into the calcula- 
tion, and he thought that the sum of the corrections 
for expansion would not make any practical difference 
to the results. 


Turning to Ni-Resist, Dr. Everest had very rightly 
pointed out that the Ni-Resist they had used for the 
one-hour tests in Fig. 5 was a rather special kind of 
Ni-Resist with an abnormally low carbon content and 
a much higher phosphorus content than was usual] in 
sand-cast material. The tests had indicated that the 
degree of stress relief in low- and high-phosphorus 
Ni-Resist was very much the same. If they would 
compare the results given in the last column of Table 
VI, for 2 hrs. at 650 deg. C., and 2 hrs. at 550 deg. C., 
with the curve given in Fig. 5, they would find that 
there was not much discrepancy, allowing for the fact 
that one was a 2-hr. treatment and the other of 1-hr. 
duration. The Ni-Resist was a crucible-melted iron 
and contained an entirely normal base composition of 
2.6 per cent. carbon, 1.75 per cent. silicon, and low 
phosphorus, but with a wide range of nickel and 
copper. There was no suggestion that nickel contents 
of 8 or 10 per cent. represented normal satisfactory 
Ni-Resist. Dr. Everest was quite right, and. he fully 
agreed with him that a Ni-Resist of normal composi- 
tion—13 to 14 per cent. nickel—seemed to be quite 
safe, as far as thermal stability was concerned, at 
temperatures of 600 deg. C. 





Treatment for Test Rings 

Mr. H. J. Youna asked if the test rings were fully- 
machined piston rings. He thought Mr. Hallett would 
be aware that countless viston rings had been manu- 
factured by stretching them over a mandrel and 
dipping the mandrel with the rings into a salt bath 
at a pre-determined temperature, finally quenching in 
air or other medium. He (Mr. Young) had always 
looked uvon that process as one producing a permanent 
set rather than complete freedom from stresses. He 
would not be prepared to accept that a ring so treated 
was free from all stresses. Did Mr. Hallett suggest 
that the results of experiments upon machined piston 
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rings could be translated to apply to the casting 
stresses occurring in other types of castings when, 
perhaps unmachined, and which were often due to 
dendritic formations? As an example of his meaning, 
in the case quoted the machined ring was stretched 
open and heated to its shape “stay put” at the gap 
imposed by the wedge or mandrel. In the case, how- 
ever, of unmachined rail-type castings, say 10 ft. long, 
when the camber was wrong it was possible to straighten 
the casting by suspending it uvon two trestles, putting 
a few tons weight in the centre and a coke fire beneath; 
equally it was possible to put in a reverse camber and 
have to repeat the process all over again. But surely 
the casting had not been freed from stress by such 
treatment, all that, he thought. had occurred was that 
the fire was taken away (but not the weight) before the 
casting had bent too far, thereby causing a permanent 
cold set at the position at which the fire was removed. 
He was. almost sure that to remove the weight and 
replace the fire would cause the casting to return 
wholly or partly to its original shape. He would like 
to treat half-a-dozen rings in the manner of this Paper, 
accurately measure their gaps, heat them up again 
(minus the wedge or mandrel) and again measure to 
see if the gaps were unaltered. As far as his memory 
went to the time when he was associated with a heat- 
formed piston-ring process in actual production, the 
answer was that the gaps often did alter. If that were 
so, it seemed to follow logically that the permanent-set 
treatment did not remove all stresses but left sufficient 
to cause alteration of the gaps on re-heating. Mr. 
Hallett would no doubt be able to deal with these 
speculations which were intended to add to, rather than 
detract from, a valuable Paper. 
Plastic Deformation 

Dealing with these voints, Mr. Hallett said if Mr. 
Young would refer to page 2 of the Preprint, under 
the heading Exverimental Materials, he would see that 
the test rings were.machined from a tubular casting 
and were given a preliminary stress-relief treatment 
before the carrying out of the subsequent operations. 
The questions of permanent set and stress relief were 
obviously related and the theories about stress relief 
were still, he thought, not entirely satisfactory, He 
believed that the method of heating to an elevated 
temperature gave a permanent set, as the result of 
plastic deformation. and that this plastic flow was a 
manifestation of stress relief. It could not be agreed 
that Mr. Young’s suggestion of removing the weight 
and replacing the fire would cause the casting to 
return to its original shape. . 

One had to bear in mind when talking of plastic 
deformation or creep at high temperature that the 
time factor was so short that it became a matter of 
primary creep only; it should not be confused with 
secondary creep. The applicability of the test was, 
of course, a matter for argument and discussion. The 
rings as they used them were simply made stress-free 
and in that sense the results were not applicable to 
castings. Nevertheless, he saw no reason why stresses 
in castings should not be relieved in exactly the same 
way as had been done with the synthetic stresses. 
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Their disappearance might be secured by further 
heating. 
Piston Ring Practice 

Mr, T. R. TWIGGER said that Mr. Young had already 
ceferred to the question of piston rings. He could 
confirm that it had been common practice to make 
piston rings in large quantities for at least 25 years, 
by opening them over a former in the manner de- 
scribed by Mr. Hallett, heating them up on the former 
to approximately 640 deg. C. for 20 to 30 mins., and 
the experience was that with normal piston ring 
materials. the free gap of the rings, after cooling, was 
substantially equal to the width of the gap piece. He 
took this to mean that within small limits all the 
stress arising from stretching the rings over the gap 
piece had been relieved. It was also worth noting that, 
at the temperature referred to, the stress was relieved 
in a very short time. This did not in any way belittle 
the work by Benson and Allison, Tottle and the pre- 
sent Authors who set out to measure the rate of 
release of externally applied stresses, but illustrated 
the solution of a practical problem being arrived at in 
an empirical way with the more scientific approach 
following at a later date. All these Papers contributed 
useful information. 


It was evident that the study of the release of 
externally-applied stress formed part of the very large 
subject of creep testing, on which there was as yet 
very little information so far as cast iron was con- 
cerned. While it was true that the ring test was 
limited to transverse loading, it had obvious advan- 
tages in the ease with which the stress could be 
applied and the relaxation of stress measured, thus 
information obtained in this way would be very 
useful in the absence of more comprehensive creep 
testing. 


He thought it wise to draw a distinction between 
the work of the authors already mentioned, on relaxa- 
tion of externally applied stress, and the work of 
Russell on inherent casting stresses, even though there 
was common ground in believing that either externally 
applied or inherent casting stresses could be relieved 
in a fairly short time by heat-treatment in the region 
of 600 deg. C. The work of Russell and Sub-com- 
mittee T.S. 17 had provided a technique which could 
reliably be used for the release of casting stresses, 
but he did not think that anyone pretended that foun- 
dry metallurgists had anything like full information on 
the magnitude and distribution of inherent casting 
stresses. On this subject, as with creep testing, there 
was, no doubt, plenty of scope for further work. 


Mr. HALLETT said he thought there was very little 
he need say in reply to Mr. Twigger. Every one, like 
Mr. Twigger, who had had long-term dealings with 
ting-form test-pieces, realised that they were very 
convenient and offered advantages in ease of manipu- 
lation for stressing purposes. He was glad to have 


Mr. Twigger’s agreement that the results of their work 
would be applicable to creep testing, but they would 
have to bear in mind that the periods of heating were 
very short in relation to creep-testing times. 
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Applicability to Other Castings 

Dr. H. T. ANGus said he could see no reason why 

the results of ring tests should not be applicable to 
ordinary castings. After all, the stresses in castings 
were either compression, tension or torsion. In the 
ring tests they had definitely got compression and 
tension, and if Mr. Hallett’s work had shown that they 
could relieve those stresses in rings then he thought 
they were quite entitled to assume that similar stresses 
would be relieved equally well in other kinds of casting 
when subjected to similar heat-treatment. Although 
there was no evidence as far as torsion was concerned, 
he —— it probable that the same remarks would 
apply. 
He thought they should not forget that there were 
castings made of 10 to 15 tons and more in weight. 
With such castings, stresses could be very considerable, 
and it was not easy to obtain a suitable furnace which 
would relieve those stresses. It was in such cases that 
weathering could relieve the critical 10 to 15 per cent. 
of stress and could thus serve a very valuable purpose. 
There was another factor which had also to be borne in 
mind, that if such a casting were not heated up very 
carefully, stresses greater than those originally present 
might be imposed during the heating which might crack 
the casting. 

‘Mr. HALtetr said he thought Dr. Angus’ remarks 
answered Mr. Young’s questions, but there were one 
or two other points he would like to amplify. In 
their ring tests the distribution of heat was very even 
and it was almost impossible to get thermal stresses 
set up. In applying the results to practice they would 
have to heat up very carefully to avoid introducing 
higher thermal stresses than the stresses which they 
had set out to relieve. The castings should be heated 
up carefully and slowly; that particularly applied to 
large castings. They had also to be cooled down 
slowly, otherwise all the good might be undone. 

Dr. Angus was quite right in drawing attention to 
the difficulty of stress-relieving large castings. — e 
method that one adopted for stress relief obviously 
depended to a considerable degree on the circum- 
stances. If a casting were large and highly stressed 
as a result of the casting operations then, he thought, 
they had a very strong case for weathering, if they did 
not mind locking up capital for a long time. However, 
if a material was required to be fairly free from stress 
so that the strains resulting from imposing further 
stresses could be calculated accurately, as with parts 
for precision machine tools, then he thought there was 
a very strong case for getting rid of all stresses. That 
was not a question of getting rid of 50 per cent. of the 
stresses, but of having a completely stress-free and 
therefore dependable casting from the dimensional 
point of view. Subject to furnace limitation it was 
always better to give complete relief and have a 
higher margin of safety for withstanding stresses 
which might be imposed in the course of the service 
life of the part. 

Rough Machining 

Mr. J. L. FRANCIS said it might well be true that 

castings weathered as taken from the mould showed 
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a maximum stress relief of only about 10 per cent. As 
Dr. Angus had remarked, even this degree of stress 
removal might be of considerable benefit to a large 
and complicated casting. Furthermore, it must be 
borne in mind that such castings did not lend them- 
selves to low- -temperature stress annealing because of 
their size. Again, casting stresses were most likely to be 
concentrated in the skin or outer layers of the casting, 
especially where heavy sections were concerned. In 
these circumstances, a rough machining operation, 
prior to weathering might well result in considerably 
more stress relief than the 10 per cent. quoted. 

Mr. C, A. Payne referred to the question of heating 
and cooling rate which Mr. Hallett had mentioned both 
in the discussion and in the Paper. It had been said 
that both should be “slow.” Was it possible for Mr. 
Hallett to define that a little more clearly? He realised 
it was an awkward question, because he did not say 
what sort of casting was concerned. 

Recently, in connection with annealing, where they 
had normally considered castings to be completely 
stress-free, they had found after machining the first 
two or three cuts they were nearly all cracked. The 
trouble was traced back to the rate of heating and 
cooling. The same could apply to the stress relief 
process. Was it possible to give a guide in that matter? 

Mr. HALLETT, in reply, said Mr. Payne had raised a 
very difficult question, but he thought it was possible 
to give a reasonably general definition. The rate of 
heating and cooling should be such that they did not 
set up appreciable stresses as a result of the thermal 
gradient! 


Machine Tool Castings 


Mr. D. MaRLEs drew attention to Mr. Hallett’s state- 
ment that it was probably desirable in the case of 
machine. tool castings to provide 100 per cent. .stress 
relief. Previous workers had suggested that figures such 
as 35 per cent. relief of stress was sufficient for many 
types of castings. Mr. Hallett had probably been 
prompted in his work by purely practical considerations. 
If this were true, what were his final conclusions as to 
the minimum percentage of relief necessary for specific 
types of casting? 

Mr. HALLETT said he appreciated Mr. Marles’ point. 
It was rather more difficult to answer him than Mr. 
Payne. When he used machine tools as an examole, 
he perhaps did so a little loosely. He merely cited 
them as an example of castings which had to meet 
strict dimensional inspection requirements. He did not 
think it possible to lay down any very definite recom- 
mendations. His own feeling was that there was a 
practical advantage if a foundry could use the same 
treatment for all its irons. If they carried out their 
stress relief treatment at 600 deg. C. they could not go 
far wrong, for that got rid of at least 80 per cent. of 
the stress, and on most types of iron it was safe from 
the dual points of view of microstructure changes and 
deterioration of mechanical properties. If one required 
a corresponding degree of stress relief in high-alloy iron, 
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it would be necessary to go to higher temperature and 
possibly suffer some deterioration in mechanical 
properties. 

The importance of stress relief in the practical pro- 
duction of precision parts had been well illustrated in 
a Paper, not as well known in this country as it should 
be by Dr. Collaud of the Von Roll organisation.* In that 
organisation a large number of precision castings were 
made as free from stresses as was possible. He dis- 
agreed with Collaud’s observations on the magnitude 
of stress relief at various temperatures, but Dr. Collaud 
had clearly indicated the benefits of stress relief 
treatment. 

Low-temperature Charges 


Mr. H. Morro said that, in attempting to relate 
these results to problems of the relief of internal stresses 
in iron castings, one should remember that the tests 
had been carried out under conditions where the ring 
itself had no opportunity to change its shape from that 
given to it by the former. When castings were given a 
stress relieving heat-treatment they were usually free to 
distort in any direction. Mr. Hallett in his opening 
remarks had said that if the ring, after removal from 
the former and after heat-treatment, had the same shape 
and the same core as it had on the former, then stress 
relief was 100 per cent., or words to that effect. He 
was wondering whether this was completely true because 
he had seen some rings heat-formed in a similar manner 
apparently to 100 per cent. stress relief (on Mr. Hallett’s 
definition) which, after removal from the former and 
after submitting them to a low temperature heat-treat- 
ment at 200 deg. C., gave some collapse of the gap. 
This would seem to indicate that stress relief was not 
complete and that there were some locked-up stresses 
which, however, were unable to produce gap collapse 
at room temperature. He wondered if Mr. Hallett in 
his experiments had recorded this phenomena. 


Mr. HALLETT, in reply, said it was an extremely 
interesting observation and obviously one very relevant. 
He wondered if Mr. Morrogh would like to enter a 
written contribution reporting it a little more fully. In 
their experiments they had not noticed anything of that 
type and he was afraid they had gone ahead on the 
assumption that all stresses were relieved. It was a 
very interesting point and he was very grateful to Mr. 
Morrogh for bringing it up. 


Effect of Composition 


Mr. D. FLEMING said Mr. Hallett in his opening 
remarks stated that he obtained reasonably stress-free 
castings. He heated all his samples to 550 deg. C. Did 
that apply to the alloy samples, because his data demon- 
strated that the stress relief that he actually obtained 
was only 10 per cent. with these irons. Did he feel 
that had a bearing on the results he had obtained? 
At a later stage did he stress relieve more highly alloyed 
irons at a higher temperature? He wondered if, in the 
experimental work done and not reported, Mr. Hallett 
had found any difference in behaviour with diflerences 
of composition in the amount of stress Present i in the 


*Von Roll, Mitteilungen, 1944, Vol, 5, No. 1/2, June. 
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original casting. In other words was the amount of 
stress relieved, when doing the necessary preliminary 
stress relief, found to be dependent to any degree on 
the composition? 

Mr. HALLETr thought Mr. Fleming was quite right. 
Unfortunately, before they started work they did not 
know the answer, but he was quite right in drawing 
attention to the high-alloy materials. The fact was that 
in preliminary stress relief at 550 deg. C., one only 
removed 10 per cent. of the stresses in the 33 per cent. 
chrome and Ni-Resist types. The amount of thermal 
stress in the original casting was extremely low. They 
got an indication of that when they were preparing the 
rings in the first case. When they machined a ring, 
cut it off and slit it, it either opened up, closed or 
remained in shape, according to the stress distribution 
present. They had found in practice that the width of 
the gap remained very closely the width of the saw 
which was used to cut it. He did not think in the 
light of later information, it would be necessary to do 
the experiments all over again for the higher alloy 
materials. He considered it would make but little 
difference to the results and he believed the initial cast- 
ings were stress free. Further, they felt that if there 
had been much extra stress relief above 550 deg. C., 
they would probably expect to get a kink in the curve, 
but it was a smooth line. 


Width of Saw Cut 

Mr. Morrocu followed up his earlier remarks by 
saying that he did not think Mr. Hallett was justified 
in assuming because the width of the saw cut was the 
same as that of the saw that the material was stress 
free. If he found that the gap produced by the saw 
remained constant when the ring was annealed under 
conditions where it could move freely, then he thought 
he could have concluded that it was stress-free. 


Mr. HALLetr replied that that in fact was what was 
done. Mr. Morrogh was quite right; if, after cutting, 
there was no movement, it might have been due to a 
balance of stress or to the absence of stress, but the 
rings in the cut condition were heated to 550 deg. in 
the course of the preliminary treatment and they 
showed no change in gap after the heat-treatment. He 
therefore submitted that they were justified in claiming 
that the rings were reasonably free from stress. 


Mr. J. Hirp said he had been wondering if the ring, 
after removing the wedge piece, was still round or was 
there ovality in the casting after the stress relief? 


Mr. HALLETT thought Mr. Hird’s point a sound one. 
It went back to what Mr. Morrogh had been saying. 
The rings could easily go egg-shaped or assume other 
forms. He did not think they had checked the round- 
ness very accurately, but did not believe that the speci- 
mens were much out of round. 


Mr. T. R. TWIGGER commented that after heat-treat- 
ment the rings took the desired free shape and were 
circular on closing. There was no tendency for them 
to take any irregular shape. 


An informal vote of thanks from the Chairman to 
the writers of the Paper concluded the verbal discussion. 
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WRITTEN DISCUSSION 


Effect of Thermal Expansion 


In further reply to the verbal discussion, the Authors 
wrote that they had calculated the allowances to be 
made for thermal expansion as queried by Dr. Everest. 
The thermal expansion of the wedge raised the stress 
by approximately 0.1 tons per sq. in. It was more 
difficult to calculate the effect of the thermal expan- 
sion of the ring, as several assumptions had to be 
made, but it appeared that the extra stress due to all 
the expansion effects would not exceed 0.5 tons per 
sq. in., and would probably be appreciably less. Since 
the results in the Paper showed that doubling the 
imposed stress made only a small difference to the 
rate of stress relief, they felt that the effect of the 
thermal expansion could be neglected. 


Additional Deformation at Low Temperature 


_ Following the point raised by Mr. Morrogh suggest- 
ing that rings, re-heated to a low temperature after 
apparently complete stress relief at high temperatures, 
showed some movement, the Authors had checked the 
point on the engineering grey iron STA/8. Three 
rings had been prepared, having an initial free ga 

of 0.162 in. They were placed on the wedge, whic 

opened the gap to 1.093 in. (imposing a stress of 15 
tons per sq. in.), and the assembly was heated to 650 
deg. C. for one hour. Two of the rings were then 
re-heated to 200 deg. C. and one to 250 deg. C. for 
one hour and cooled in air. The free gaps were 
measured after each stage of these treatments, with the 
following results : — 








Gaps after subsequent 








Gap after 
Ring No. 650 deg.C. | treatment at 
treatment. | | — 
| 200deg.C. | 260 deg. C. 
A | 1.009in, = | 1.010 in. _ 
B | 1.008 in, | 1.008 in, 
Cc | 


1.012 in. —_ 1.012 in. 


It could be seen that, within the limits of experi- 
mental error, the free gaps were the same after the 
Tre-treatment at the low temperature, indicating that 
there were no appreciable stresses left after the high- 
temperature treatment. 


Initial Permanent Set 

Mr. F. C. E. Sieap wrote that it had been his 
personal experience in many cases, in opening a cut 
ring of the type shown in Fig. 1 of the Paper, and 
allowing the ends to spring back again, in some irons 
there had taken place a “ permanent set.” Thus, the 
gap, after inserting a distance spacer and releasing, 
was greater than the width of the original hacksaw cut. 
Did the Authors experience this phenomenon, and, 
if so, did they make allowance for this plastic 
deformation? 

He realised, of course, that the amount of deforma- 
tion would depend on the size of the distance piece 
or wedge inserted, and that in different irons this 
amount would also differ, He did think, however, that 
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this “ permanent bend ” should have been given con- 
sideration in the Authors’ experiments and that the 
rings should have been cut from pots in the as-cast 
condition and not previously heat-treated. 

Each of the four irons tested would react differently 
to the heat-treatment given, and therefore he could not 
see that this preliminary treatment was of value; it 
did, in fact, prevent the Authors from making 
measurements of the property just mentioned, i.e., 
“permanent set” or plastic deformation, as the irons 
after heat-treatment of any kind or degree might not 
exhibit this property. If this property of “set” were 
measured and considered quantitatively, would it not 
be of extreme value to indicate to what degree an 
iron could “ relieve itself” of stress in the as-cast state? 
In other words, could not the property be measured 
by the same means ‘as quoted in the Paper, and be 
used as an index of as-cast ductility in a series of irons, 
thus giving an indication of the desirability for stress 
relief treatment as determined by the experiments. 
These suggestions were only intended to be a lead for 
possible further considerations on the subject, and they 
did not constitute a criticism of the excellent Paper. 
He also hoped that in his scant knowledge of the 
subject he had not confused the issue. He saw great 
possibilities for this kind of test-piece for discovering 
the properties of cast irons, but thought that the 
Authors were as yet only on the threshold. Further 
work in this direction and the results thereof would 
be invaluable. 





Rekation to Creep Tests 

Mr. C. R. ToTtTLe wrote that the Paper by Mr. 
Hallett and Mr. Wing was of interest in the use of 
the split ring technique for measuring the stresses 
imposed and remaining after treatment. The use of 
a high and low stress level for comparison was 
extremely valuable, and confirmed some of the results 
obtained in personal work on cast iron and in similar 
experiments on alloy steels, whereby a relatively small 
but definitely significant increase in the relief obtained 
occurred when a higher stress level was imposed 
initially. The Authors did not discuss this phenomenon, 
which the writer believed was due to the effects of 
the initially greater plastic deformation in the cold, 
resulting from the higher stress used. That such initial 
deformation should affect the properties at higher 
temperatures was borne out by creep tests also, the 
same iron giving different creep rates when deformed 
first at room temperature. 

With regard to the present work on time effects at 
high temperature, the writer could also confirm the 
Authors’ findings from creep test data. Fig. 6 in the 
Paper showed curves which were really inverted creep 
curves, and, in particular, the difference between low 
and high stress levels became very apparent at room 
temperature. Since stress relief was virtually a series 
of creep tests commencing with high stress at room 
temperature, and gradually decreasing stress (owing to 
plastic strain occurring with time) accompanying a rise 
in temperature, the final constant temperature period 
was one of only moderate stress at high temperature. 
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Under the conditions shown in Fig. 6, at 450 deg. C. 
the creep rate was obviously low, and decreasing, which 
was confirmed by the writer in tests conducted at 400 
deg. C. With similar irons at 400 deg. C., a stress 
of 12 tons per sq. in. involved a creep rate of the 
order of 10-° in. per in. per hr. after some 500 hrs. 
duration. With lower stresses, creep rates of the order 
of 10-* in. per in. per hr. were involved at this tem- 
perature, so that complete relief was impossible, even 
in periods of 2,000 hrs. or more. The initial deforma- 
tion suffered by cast iron on loading to the creep-test 
conditions at 400 deg. C. was also small, and, in some 
cases, was less than half the total deformation 
measured after 1,000 hrs. testing time. 

When the stress imposed at constant temperature 
was plotted against the logarithm of the creep rate 
at, say, 1,000 hrs., for alloy cast iron, there was a 
Steep rise in creep rate from low stress in the neigh- 
bourhood of 2 tons per sq. in. up to 10 tons per sq. in., 
but beyond this only a small rise for a given increase 
in stress. The total deformation for 1,000 hrs. testing 
time was similar, but less marked, so that even very 
high residual stresses in iron castings would soon be 
relieved by some 50 per cent., but thereafter the time 
to achieve a further 10 per cent. relief increased out 
of all proportion to the cumulative relief level at 
any point. It was perhaps fortunate, therefore, that 
subsequent distortion at room temperature following 
a stress relief heat-treatment was not more widespread 
and more disastrous than had so far been reported in 
the literature. The rigidity of cast iron and its capacity 
to resist «deformation at room temperature must be 
the sole factor responsible for the normally effective 
stress relief treatments. 


AUTHORS’ REPLIES 


THE AUTHORS wrote in reply to Mr. Sleap that if 
he would refer to the second paragraph on the second 
page of the Preprint he would see that they had care- 
fully allowed for precisely that plastic deformation 
at the moment of stressing to which he drew attention. 
The permanent set noted-on loading the rings on to 
the wedge would similarly take place during the stress- 
ing of an actual casting, and allowance had to be 
made for it as suggested by Mr. Sleap, since the pur- 
pose of the Paper was to study the effect of heating 
on the stresses which remained in the casting after this 
plastic deformation or permanent set had occurred. 
The ability of a casting to relieve itself at room tem- 
perature was shown by the experiments summarised 
in Fig. 6. It was, of course, a fundamental assump- 
tion that the stresses in a casting would relieve them- 
selves in just the same as in the test ring. As just 
stated, the Authors believed that simple stresses in 
castings were relieved in the same manner, and felt 
that this applied to all cases in which it was possible 
for plastic deformation to take place under the residual 
stress at the temperature to which the iron was heated. 
Practical experience indicated that this was probably 
true for the vast majority of castings and for most 
of the stresses, but it was interesting to consider the 


(Continued on page 471) 
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Institute’s Fifteenth Annual Conference 


Well-attended Function in Birmingham 


The fifteenth Annual Conference of the Institute of 
Vitreous Enamellers was held on Thursday, Friday 
and Saturday of last week in Birmingham, and was 
attended by well over 100 members. The annual 
general meeting, the technical sessions and the annual 
banquet were held in the Grand Hotel, and there were 
works visits on the afternoons of Thursday and Friday 
to establishments in the neighbouring Black Country. 
There was also a ladies’ visit to Cadbury Brothers, 
Limited, Bournville. On the Saturday, a demonstration 
of testing instruments for vitreous enamels was arranged 
and questions put forward by members were discussed. 


Annual General Meeting 


The business meeting preceded the technical pro- 
gramme and was held on the Thursday morning, with 
Mr. C. P. Stone in the chair. After reading apologies 
for absence, the minutes of the last Annual General 
Meeting, held in September, 1948, were read, con- 
firmed, and signed. The Chairman then announced 
with regret the deaths, since the last meeting, of Mr. 
J. T. Gray, who was largely instrumental in ithe 
founding of the Institute and for many years a Member 
of Council—he was nominated more recently as the 
first member to receive the title of Fellow of the 
Institute—and of Mr. W. H. Whittle, past-president of 
the Institute, who established the Whittle Foundation 
Award and Medal for the encouragement of junior 
technicians in the Institute. 


Chairman’s Report 

In the capacity of Chairman of Council, Mr. C. P. 
Stone then presented his annual report, in the course 
of which he reviewed the events in the Institute during 
the preceding year. Last year’s conference, which was 
an international event, had, he said, been widely 
acclaimed as a great success. Although a deficit had 
been incurred as a result, mainly, of the ambitious 
nature of the programme, that by no means detracted 
from the fact that the wider interests of the industry 
and the members individually had received benefits 
from the broad interchange of opinions and informa- 
tion which had taken place. 

A spring meeting had been arranged to visit Sweden 
on the invitation of Swedish enamellers, but this had 
to be cancelled because cf lack of response. Instead, 


a joint meeting with the Ceramic Society was held at 
in March and was an_ unqualified 


Stoke-on-Trent 


success, several technical Papers and works visits being 
included in the programme. In 1950, there was the 
possibility of arranging a visit to the United States, 
although the present needs for stringent economy might 
call for postponement of this event. 


Education 


As regards education, two fields were being actively 
pursued: (a) the long-term supply of trained executives, 
and (b) immediate practical training. A library had 
been established at the North Staffordshire technical 
College for the use of members, and donations of 
money and books were gratefully acknowledged. 
British Standard No. 1344 (colour and quality of 
enamels) was in the process of revision and members 
were taking a large share in this work. 

In concluding his address, the Chairman emphasised 
the value of the publications of the Institute which, 
taken by themselves, represented good value for money 
to members. Finally, on behalf of the members, he 
warmly thanked the Honorary Treasurer and Secretary, 
Mr. W. S. Grainger and Mr. W. Thomas, respectively, 
for the continuing services they had rendered to the 
Institute during the year. 


Treasurer’s Report 

The presentation of the Treasurer’s Report and the 
Balance Sheet by Mr. W. S. Grainger was a less happy 
event than in recent years, by reason of the deficit on 
the year, occasioned, mainly, by the heavy cost of last 
year’s International Conference. Details were furnished 
of this heavy expenditure and grounds were expressed 
for a more favourable result in the year now current. 
Despite the largely increased outgoings, a small credit 
balance of £155 16s. 2d. was carried forward, and the 
separated accounts for the Whittle Foundation, at 
£140 2s. 9d., and the Library Fund at £113 6s. 9d.. 
were held substantially unchanged. After some dis- 
cussion on points of detail, the accounts were accepted. 


Technical Report 


The next item on the agenda was the report of the 
Chairman of the Technical Committee. In this 
capacity, Mr. J. W. Gardom, past-president of the 
Institute, said that four meetings of the full com- 
mittee had been held during the period, as well as 
many meetings of the sub-committees. Briefly outlining 
the progress made, he said that the sub-committee 
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dealing with standards of enamel resistance had 
presented its report and had been re-constituted to 
continue further deliberations in conjunction with the 
British Standards Institution. The Pickling and 
Titration sub-committee had approved of standard 
methods for works use and, as mentioned by the Chair- 
man, a Code of Practice had been formulated by the 
investigators dealing with welding. With regard to 
cleaning, a standard material and method was being 
finalised and, in the matter of testing, instruments were 
to be demonstrated in the final stages of the current 
conference. The Raw-materials Committee had been 
active earlier in the period under review, but, now 
that materials were largely decontrolled, less work in 
this direction was required. The Report was con- 
cluded upon thanks being expressed to committee 
members for their very active support and a plea 
being made for the continuance of that unstinting assist- 
ance which augured so well for the technical future of 
the Institute. 


Election of Officers 


In the ballot for the three Members of Council to 
replace those ‘retiring, Mr. A. Biddulph, Mr. S. 
Hallsworth and Mr. W. Todd were re-elected. Also 
re-elected was Mr. W. S. Grainger to position of 
Honorary Treasurer. The name of Dr. J. E. Hurst, 
J.P., was put forward for the office of President-Elect, 
and his services to fill this office were unanimously 
voted. 


The final business of the morning was the acceptance 
by resolution of the general meeting of three new 
Articles of Association in lieu of Nos. 9, 11, and 28. 
These concerned the introduction of “ Junior 
Members,” ranking below Associate Members (at an 
annual subscription of 10s. 6d.), and provision for a 
maximum of 20 members to be elected as Fellows of 
the Institute; qualification for the latter to be dis- 
tinguished service to the Institute or the Vitreous 
Enamelling industry. The final clause of the resolu- 
tion related to the inclusion of the Institute’s officers 
as ex-officio members of the Council and the constitu- 
tion of this body was re-stated as follows:— 


The Council shall consist of twelve Members of 
the Institute, comprising the President, President- 
Elect, Honorary Treasurer, and not more than 
nine members. The immediate past-President, the 
immediate past-Chairman of the Council, the 
Chairman and Secretary of each local section of 
the Institute, and the Chairman and Secretary of 
each overseas branch of the Institute shall be 
ex-officio Members of the Council. Past-Presidents 
and past-Chairmen of the Council may be co-opted 
for a further term as Members of the Council. 
An ex-officio Member who is absent from Council 
Meetings for six months without the written 
consent of the Chairman shall be deemed to have 
relinquished Membership of the Council. 
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Technical Papers 


The Conference programme included the presentation 
of three technical Papers. The first of these— 
“Factors Affecting the Colour of Titanium Enamel,” 
by Mr. N. S. C. Millar (British Titan Products, 
Limited)—was presented at the conclusion of the busi- 
ness meeting. The remaining two—“ Cast Iron for 
Vitreous Enamelling,”* by Mr. H. McNair (Henry 
McNair & Company, Limited, Stamford), and 
“Furnace Atmospheres in Vitreous Enamelling,” by 
Mr. S. E. A. Ryder (Stoves, Limited, Liverpool)— were 
presented on the Friday morning. Each was very well 
received and was followed by informative discussions. 


Works Visits 


_The afternoon of the first day was spent at the 
vitreous-enamelling works of J. A. Jordan & Sons, 
Limited, of Bilston, Staffs, to which about 60 members 
travelled by coach. This company, which is part of 
the Radiation Group, enamels cooker parts and similar 
items in cast iron (about 15 per cent., by piece reckon- 
ing) and sheet steel on a repetition, high-production 
basis. Although the departments of this factory are 
somewhat dispersed in buildings grouped about the 
locality, it is a well-organised grouping and transport 
and work-flow from one section to another seems to 
be working efficiently. Of particular interest to the 
visitors was the manufacture and enamelling of a 
one-piece oven; a large, multiple-bath, continuous 
cleaning plant by Electro-Chemical Company, Limited; 
a “Ferro-Junior” continuous, U-type, enamelling 
furnace; and a cover-coat drying plant (also con- 
tinuous), fired by waste heat from the enamelling 
furnace. A caustic-soda de-enamelling plant for sheet. 
working on a five-minute cycle, with a capacity of 
2,000 sq. ft. per day, was shown in operation, as also 
were various shot-blast plants, of the rotary-table and 
Tum-blast variety. Single enamelling furnaces of 
orthodox design, fired mainiy by Mond gas, supple- 
mented the continuous furnace. A visit was made to 
the frit-preparing plant in which well-laid-out arrange- 
ments for mixing, firing and grinding were inspected. 


The proceedings terminated with tea in the works 
canteen, at which a vote of thanks to the manage- 


ment of the company for providing so enjoyable an. 


afternoon was carried with acclamation. 


Soho Foundry 


The second works visit, to the foundry, enamelling 
and engineering shops of W. & T. Avery, Limited, 
Soho, Birmingham, was held on the afternoon of the 
second day, and was also attended by a large con- 
tingent, travel again being by coach. Here, the visitors 
wefe much impressed by the wide range of work 
undertaken; the precision machine shop, the die-casting 
and assembly plants as well as the foundry proper 





*Printed in last week’s issue. It is hoped to publish the 
remaining Papers shortly, together with salient features 
emerging from discussions. 
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were visited in turn. The final rendezvous in the works 
was the enamelling shop, where much admiration was 
expressed for the high quality of the work turned out. 
A two-cover-coat-on-a-ground-matt-coat process for 
white enamel was being practised, the slip being mixed 
from ready-prepared frit. Drying and firing were 
carried out in fairly orthodox plant. 


At the conclusion of this visit, also, the delegates 
were the guests of the management at tea; the thanks 
of the assembly being conveyed by Mr. C. P. Stone 
and received on behalf of Avery’s by Sir Percy H. 
Mills, K.B.E., the managing director. 


Annual Banquet 


The annual banquet of the Institute was held on the 
evening of the second day in the Grosvenor Suite of 
the Grand Hotel, Birmingham, and some 300 members 
and guests participated. It was preceded by a re- 
ception by the President, Dr. H. W. Webb, and Mrs. 
Webb, and the Chairman, Mr. C. P. Stone, and Mrs. 
Stone. The loyal toast was proposed by the President, 
and that of the City of Birmingham by Mr. R. J. 
Rogers, the immediate past-President of the Institute. 
He referred briefly to the position occupied by the 
city in the fostering, development and practice of the 
enamelling industry and its fitness for the holding of 
the Annual Conference. The Lord Mayor of Bir- 
mingham, Alderman Hubert Humphreys, J-P., 
responded on behalf of the City and, in welcoming 
the Conference delegates and their guests, expressed 
pleasure that so much of the pioneer work in the 
industry and the organisation of the Institute was done 
in Birmingham. 

The toast of the Institute of Vitreous Enamellers 
and the Vitreous Enamelling Industry was proposed by 
Mr. J. J. Sheehan, senior vice-president of the Institute 
of British Foundrymen, in a short but witty speech, 
which he began by reversing the order and putting 
the Industry first. The reply in this case was by the 
President, Mr. H. W. Webb, who confined his remarks 
to envisaging a progressive future for the Institute 
and the Industry, supported by extensive research 
sponsored and inaugurated by members. The final 
toast—that of “ Our Guests "—was introduced by Mr. 
C. P. Stone; by whom some of the principal guests 
and their achievements were listed. 


Sir Percy H. Mills, K.B.E., responding on behalf 
of the guests, said how pleased he had been tc receive 
at his works a visit that afternoon from the ‘Institute, 
and he hoped that everyone had found something worth 
seeing. It was, he added, by means of such con- 
ferences as this that the personnel of the industry 
could meet and exchange opinions and produce much 
of last importance to themselves and the firms they 
represented. The Institute fostered the co-operative 
spirit in an industry which was concerned in producing 
beautiful finishes on everyday articles. 


The festive evening was rounded-off by dancing and 
a cabaret turn, and was voted a complete success. 
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Testing Apparavus 


The final session of the Conference, on the Saturday 
morning, was devoted to the inspection and demon- 
stration of new testing equipment for enamels. 

Three instruments were examined—the Albright 
reflection meter, the G.E.C., layer-thickness meter, and 
the Nash & Thompson colour comparator. The 
first named is a dual purpose instrument to explore the 
reflecting qualities of surfaces either as a direct unit 
ae on magnesium oxide for “ reflectance ” or 

a “gloss” or “sheen” measuring device 
standasiien’ on the conception of a “ perfect mirror. 
It incorporates a mirror galvanometer and a search 
unit connected by flexible wires; accuracy to + } per 
ons claimed; the instrument is portable salt weighs 
15 1 


The layer-thickness meter is avvlicable to non- 
magnetic coatings, and particularly vitreous enamels 
on metallic bases up to 0.03 in or 0.75 mm. thick, with 

+ 10 per cent. accuracy under normal operating con- 
dices It is portable and, like the reflection meter. 
incorporates an exploring head carried on a flexible 
lead. The principle on which it operates is that of a 
small transformer, the enamel coating forming a gap 
in the magnetic circuit in the head. A_ constant 

‘primary” current induces a “secondary” in the 
transformer, which is proportional to the thickness of 
the gap (i.e., the coating) and this secondary current 
is measured. The instrument is calibrated in 
thousandths of an inch, weighs 6} Ib., and has a price 
in the neighbourhood of £30. The third instrument. 
which is capable of recording colour differences at 
least as sensitively as the human eye, is also capable 
of ascribing numerical values to slight divergencies. 
It is a comparator, that is, a standard or two com- 
ponents are required for a test and the result is a 
plus or minus comparison between specimens. A 
photo-electric cell receives reflected light from the two 
specimens at rapid alternations, if the specimens are 
equal, a direct current is generated from the cell, if 
they are unequal, an alternating component is added 
to the current. After amplification, the alternating 
current provides a measure of the difference in colour. 

We regret that, in reporting the inauguration 
ceremony of the National Foundry College in our 
issue of September 29, six students were said to have 
obtained the Diploma of the College. Actually, six- 
teen students were awarded the Diploma for the 
session under review. 


Birmingham In Brief is a vublication issued by the 
City of Birmingham Information Department, 
Council House, Birmingham, 1. 

All foundrymen have to visit Birmingham in the 
course of their business, and they will find this brochure, 
especially the map which accompanies it, really useful. 
The maze of one-way streets in the centre of the city 
becomes quite clear, desvite the protestations of the 
prominent foundryman that it is impossible to find an 
exit. 
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MALLEABLE IRON ANNEALING 


To the Editor of the FOUNDRY TRADE JOURNAL 

Sir,—It was interesting to read Mr. Rehder’s corre- 
spondence published in the September 8 issue of the 
FOUNDRY TRADE JOURNAL on the Paper “Influence of 
Heating Rate on Malleable Iron Annealing.” He 
has drawn attention to the fact that, although 
the chemical compositions and annealing cycles 
used in the blackheart section of the Paper 
were comparable with those used commercially 
in the United States or Canada, they produced 
materials having elongation values about one-third 
less than those normally obtained in North America. 
Furthermore, as Mr. Rehder points out, the difference 
in phosphorus contents should have favoured superior 
elongation values from the test-bar results reported in 
the Paper. It is probable that the explanation lies in the 
fact that the results quoted in the Paper were from test- 
bars which contained appreciably more pearlite rim than 
is normally contained in North American blackheart, or 
for that matter in normal British blackheart iron. This 
is reflected in the somewhat higher tensile strengths 
than are normally associated with high-elongation 
material. The mechanical test results obtained on the 
Anneal “ B” material should not, therefore, be regarded 
as being truly representative of British blackheart, which 
usuaily has a higher elongation and slightly lower ten- 
sile strength 

In connection with the influence of nodule number and 
shape upon the mechanical properties, it was mentioned 
in the Paper that, although the Anneal “ A” materials 
contained some pearlite at the centre, their tensile 
strengths were inferior to the Anneal oe bi materials, __ 











small compact nodules favour higher tensile strengths 
than a small number of large dispersed aggregate-type 
nodules. Unfortunately, no further data is yet avail- 
able to correlate between nodule number and mechani- 
cal properties for completely ferritic material. The 
writer would agree that there appears to be a limit to 
which nodule number can be increased beneficially. 
Drastic pre-quenching to produce very numerous tem- 
per-carbon particles on subsequent annealing results in 
a material having a considerably reduced elongation 
value, together with an inferior tensile strength. 

Using the data published in the recent Paper by 
Schneidewind and Reese, Mr. Rehder has shown, during 
the discussion of that Paper, that the most efficient use 
(i.e., the shortest total annealing cycle) of the anneal- 
ing equipment at present in use in North America in- 
volves as rapid a rate of heating to the annealing tem- 
perature as possible. He mentions 40 to 60 deg. C. per 
hour as being the fastest heating rate commercially prac- 
ticable with present equipment. The electric anneal- 
ing equipment now available in this country is capable 
of giving rates at least twice as rapid as those quoted by 
Mr. Rehder, and in the use of this equipment we may 
find that the incorporation of a short low-temperature 
pre-heat-treatment may be worthwhile. Furthermore, 
the silicon content of normal blackheart iron in this 
country is of the order of 0.9 to 1.0 per cent. and rarely 
exceeds 1.10 per cent. Temper-carbon-nodule distribu- 
tion for second-stage graphitisation is rather more im- 
portant in this material than in some North American 
blackheart irons of somewhat higher silicon content.— 
Yours, etc., S. W. PALMER. 

British Cast Iron Research Association, 


ASSEMBLY OF A_ SPUR-TOOTH 
RACK, OVER 33 FT. DIAM., FOR A 
LARGE WALKING DRAGLINE IN 
COURSE OF CONSTRUCTION AT 
RANSOMES & RAPIER, LIMITED, 
IPSWICH. THE SIXTEEN CAST- 
STEEL SEGMENTS TO MAKE UP 
THE RING WERE SUPPLIED BY 
EpGAR ALLEN & COMPANY, 
LIMITED. THE 208 TEETH, 194- 
IN. FACE, ARE MACHINE Cut 
BEFORE ASSEMBLY. 
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Amsterdam Congress Papers Reviewed 


Précis and Extracts from Technical Contri- 
butions presented at the International Foundry 
Congress, August 29 to September 3. 


TWENTY-FIVE YEARS’ PROGRESS IN CAST 
IRON 


By Marcel Ballay and Raymond Chavy 


This Paper registers the progress achieved under 
the following headings :—Piain grey iron; alloyed grey 
iron; improvement and the hardening of grey irons by 
thermal treatment; white irons; heat- and corrosion- 
resisting irons. Under the first heading, information is 
given as to the development during the 1914 war of 
steel-mix iron, of the Lanz pearlitic irons, and of the 
researches of Coyle and Smalley. Four types of iron 
are then detailed and the American, British and French 
current specifications are shown in graph form. Under 
the alloyed grey-iron section, all the work ranging 
from the simple addition of nickel through the acicular 
irons to the new nodular varieties come under review. 
The heat-treatment section reveals the important pro- 
gress made in this field, which is not quite so well 
known as it should be. This remark also applies to 
the next section on white irons. The conclusions 
include a fascinating graph due to Portevin, which plots 
the strength of cast iron from 1830 to 1940, showing 
that, at appropriate dates, increases have been due to 
cupola practice; chemical analysis (1888), transverse 
testing (1910); metallography (1914), and controlled 
mixtures (1932). A second curve brings this up to 
date by terminating on nodular cast iron. 


DEVELOPMENTS IN BLAST-FURNACE 
EFFICIENCY 


By T. P. Colclough, C.B.E., D.Sc. (London) 


This Paper, given on behalf of the Institute of British 
Foundrymen, carries as a conclusion the following 
statement : — 


Whatever may be the relative merits of improved 
furnace design, high-pressure blowing or the enrich- 
ment of the blast by oxygen additions, it will be agreed 
that the full measure of efficiency and coke economy 
can only be attained by uniformity of burden distribu- 
tion and composition. For this, preparation of the ore 
is of the first importance. 


It will be seen from the foregoing that the installa- 
tion of ore-preparation plants demands, for economic 
reasons, a large throughput of ore and therefore a 
concentration of pig-iron manufacture. Alongside the 


demand for increased efficiency in the use of coke, 
present conditions have created an equal demand for 
the reduction of the operating costs and greater pro- 
ductivity per man-hour employed. While the improved 
efficiency and lower coke rates will automatically 
increase proauctive capacity, further advances are 
necessary in the mechanisation and size of the furnaces. 
The man-power required to operate mechanical equip- 
ment is for all practical purposes the same, irrespective 
of the joad carried by the equipment and the same 
number of men are employed to operate the furnaces 
whatever the size may be. 


The experience already gained in the integrated 
works producing pig-iron for steel-making has demon- 
strated the advantages to be gained by increasing the 
size of the blast furnaces and reducing the number in 
operation. It would therefore appear that, except for 
special load conditions, the use of small blast furnaces 
for the production of foundry iron in scattered plants 
is rapidly coming to an end. The new furnaces required 
to replace obsolete plant should have a hearth diameter 
of at least 18 ft., preferably about 20 ft., giving a 
capacity of 2,500 to 3,000 tons of pig-iron on lean ore 
burdens or 5,000 tons per week on rich ores. 


Combined with adequate ore preparation, these fur- 
naces would give the desired economies of coke 
and man-power and by their regularity of operation 
furnish a much more regular quality of Pig- iron, 


Technical research has established the correct bases 
for operation and standard which may be attained; 
engineers have developed the necessary equipment; the 
Practical experience of the last 15 years has demon- 
strated the benefits to be obtained. 


With the completion of the programme for blast- 
furnace reconstruction in Britain, practically the whole 
of the basic iron for steel-making will be based on 
burdens of prepared ore, but progress in the manu- 
facture of fouridry iron is still relatively slow. Satis- 
factory progress is dependent to a large measure upon 
concentration of production to give units of economic 
size and upon standardisation of specifications to ensure 
regularity of demand and this in turn demands closer 
co-ordination between the iron preducers and the 
foundry operators. 





MAGNESIUM (ELEKTRON) CAST ALLOYS 
By L. J. G. van Ewijk 


This short Paper outlines the well-known popular 
objections to magnesium alloys and shows that they 
are mostly without good foundation. The Author re- 
commends the addition of zirconium as a grain refiner, 
providing aluminium is absent. 
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Amsterdam Congress Papers Reviewed 





THE INFLUENCE OF OXYGEN, NITROGEN AND 
CARBON ON THE IMPACT STRENGTH OF IRON 
AND STEEL 


By J. D. Fast 


The Author fias summarised his researches in the 
following statement :— 


An apparatus is described with which pure iron and 
iron containing known quantities of admixtures can be 
prepared and tested in such a way as to yield reprodu- 
cible results. The impact strength of the alloys produced 
has been measured with the aid of a Charpy impact- 
testing machine, using bars of 10 x 10 x 55mm. witha 
notch 2 mm. wide and 5 mm. deep. Nitrogen in quan- 
tities up to 0.030 wt. per cent. appears to have no 
effect upon the impact strength of normalised mild 
steels at 20 deg. C. Oxygen, even in large quantities, 
has no great effect upon the impact strength at 20 deg. 
C. of mild steel and of pure iron provided carbon is 
also present in quantities greater than about 0.002 wt. 
per cent. In the absence of carbon, oxygen is found 
to have a very harmful effect, This phenomenon 
could only be accounted for after a new method had 
been developed for determining very minute quan- 
tities of carbon in steel. 

Particularly that part of the oxygen present along 
the crystal boundaries in the form of iron oxide seems 
to make the metal brittle, owing to a reduciion of the 
intergranular cleavage strength. Carbide along the 
crystal boundaries does not have this effect, probably 
because it does not form any continuous skin as is 
assumed to be the case with the oxide. From measure- 
ments taken of the impact strength as a function of 
the temperature, it appears that also when carbon is 
present oxygen has a harmful effect owing to the transi- 
tion range being shifted to somewhat higher tempera- 
tures. Nitrogen appears to do the same but this ele- 
ment gives rise at the same time to a flat minimum in 
the curve for iron at about 400 deg. C. Neither oxygen 
nor carbon has this latter effect. Mild steel even with- 
out nitrogen already shows a minimum at about 500 
deg. C., and by the addition of nitrogen this minimum 
is extended to the side of lower temperatures. The 
phenomena observed are discussed in the Paper. 





A SPECIAL CASE OF CARBON DIFFUSION 
FROM CAST IRON TO CAST-IN STEEL ~ 
By J. E. de Graaf 


Finding that steel components became brittle when 
embedded in an iron casting, the Author undertook an 
extensive research. He has summarised his results as 
follows :— 


The absorption and diffusion of carbon have been 
studied in the case of steel having cast iron poured 
around it and explanations based on metallographic 
examination are advanced. It seems probable that the 
absorption and diffusion are chiefly governed by the 
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solubility of the carbon in the austenite, whilst the co- 
efficient of diffusion plays a minor réle. 


The absorption is thus reduced by elements which 
reduce the field of the austenite in the equilibrium 
diagram. The experimenia! results seem to confirm 
this point of view with the exception of certain cases 
which can be explained by the slowness of some of the 
transformations. 


CAR-ENGINE PISTON RINGS CAST CENTRI- 
FUGALLY IN THE FORM OF SLEEVES 


By P. Januszewicz 


This was the official Polish Paper. The Author has 


summarised his work as follows :— 


This Paper discusses the difficulties in obtaining the 
proper structure of engine piston rings cast in the form 
of sleeves in rotating dies. Most difficulties concern 
the obtaining of graphite in proper form and size. 
On casting the sleeves in rotating dies, coated with 
a 1-mm layer of dry silica sand, or in non-coated dies, 
heated to approximately 600 deg. C., the graphite 
obtained has a very unsatisfactory, eutectic character. 


By application, however, of the casting method in 
centrifugal permanent moulds coated with a layer of 
10-mm. moulding sand, fine, uniformly-distributed 
lamellar graphite is obtained. The superiority of the 
last described method, lies not only in the possibility 
of obtaining the proper structure, but also in uni- 
formity of the results obtained. 


EXPERIMENTAL TESTS ON EQUILIBRIUM AND 
THE PREHEATING OF THE BLAST ON A 36-IN. 
DIAMETER CUPOLA 


By P. G. Maceraudi 


Given on behalf of the Italian Foundrymen’s Asso- 
ciation, this Paper is divided into two parts. The 
Author’s conclusions terminating Part I are:—Tests 
using a blast control on each tuyere showed that it 
was advantageous to regulate before charging so as to 
ensure uniformity of output. During running, the 
yo ape of the system depends on the slagging-up 
of the tuyeres, and action must be taken to ensure that 
they are always quite free. The advantages given 
include the even wear of the refractories, regular com- 
bustion and an increase of about 20 deg. C. in the 
temperature of the metal cast. 


The second part deals with the pre-heating of the 
blast. A special section to be incorporated in the 
lining is illustrated. The Author claims for the system 
a noteworthy improvement in the running of the 
cupola, especially in the direction of lower coke con- 
sumption and higher casting temperatures. Moreover, 


the cleanliness of the tuyeres was a really helpful 
factor towards good cupola practice. 
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MATERIALS HANDLING 
FOUNDRIES 


By J. J. Manders and H. R. Bruce 


The Authors have summarised their Paper in the 
following terms:—After some generalisations on mass 
production, batch production and jobbing conditions, 
an investigation of the transport problem is discussed. 
Initially there must be an analysis of the general and 
detailed services associated with the plant. Next is the 
development of the idea as related to market develop- 
ment, and finally a compromise is established, taking 
into consideration local conditions as to the financing of 
the changes and existing equipment. The developments 
of some of these transport problems is illustrated by 
examples. 


IN JOBBING 





NON-DESTRUCTIVE TESTING OF CASTINGS 
By L. van Ouwerkerk, J.M.L.zn. 


After a short review of the requirements of the major 
foundry metals and alloys, the author has divided his 
study into the following sections. 

(1) Indication by rays: (a) X-rays, (b) gamma-rays 
and (c) counting tube by X- or gamma-rays. 

(2) Indication by sound: (a) Intermittent and (b) 
continuous ultrasonic examination. 

(3) Magnetic and electrical indication: (a) Magnetic 
(1) direct current, (2) alternating current and (3) high 
impulse current, and (b) measurement of resistance. 
Finally, a comparison is made of the various non- 
destructive methods of testing. 





CONTRIBUTION TO THE STUDY OF THE 
PREPARATION OF MOULDING SANDS 


By L. J. Petrzela 


This, the official Czechoslovakian Paper, reviews and 
compares the efficiency of well-known makes of plant 
used for the preparation of moulding sand. Informa- 
tion is given on the use of bentonite and ageing of 
prepared sands. 


MODERN TEACHING METHODS IN THE 
FOUNDRY 


By Dr. D. J. da Silva and Dr. J. J. Verzijl 


The Authors have summarised their investigations in 
the following statement :— 


(1) In consequence of the difficulties generally 
encountered by foundry executives in recruiting per- 
sonnel, it has been proved necessary to take the train- 
ing of the unskilled newcomers in one’s own hands. 

(2) Given the independent and reticent attitude of 
most of the foremen and workers, the normal training- 
programme meets with historical and tactical difficulties. 

(3) In the Netherlands this vocational training has 
been put in hand according to the system of 
“Accelerated Training,” a training method, originated 
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in Switzerland, which has been developed and carried 
through in Holland during the last three years for 
nearly all metal trades in—up to now—more than 60 
courses. 


(4) In order to carry through an Accelerated Train- 
ing, five conditions must be fulfilled: (a) Psycho-tech- 
nically examined apprentices; (b) a selected and trained 
instructor (with “ Scout’s qualities”) who teaches no 
more than 10 apprentices at a time; (c) a separate 
training department with sufficient tools and materials; 
(d) a careful analysis of everything the trainees have to 
know and do; and (e} a well-considered instruction 
technique, based on the results of time-and-motion 
study, psychological and didactical rules. 


(5) The instruction technique uses five main prin- 
ciples, viz.: (a) From simple to difficult (for moulding 
a synthetical series of patterns has been created, con- 
sisting of the simplest fundamental form, with a limited 
number of complications, out of which each pattern 
can be—theoretically—constructed); (b) concentration 
of experience (e.g., ramming exercises, without execu- 
tion of the further operations); (c) keeping interest 
alive (much variation, weekly test-work, daily gym- 
nastics, creation of team spirit); (d) education in thinking 
(self-control, weekly conferences); (e) visual teaching (no 
talking, but acquirement of experience, no correction of 
mistakes, but letting trainees feel the consequences). 


(6) The introduction of Accelerated Training is also 
an organisation problem. By way of a detailed pro- 
gramme of lessons, and supplementary daily pro- 
grammes, the instructor is compelled to organise his 
instruction work. A “supervisor” takes care of the 
contact with the workshop, ensures a sufficient supply 
of selected production work, and controls the 
instruction. 


(7) Eight or 10 trainees get instruction during a 
12-week period in a separate training department by a 
trainer, who has been specially instructed and coached 
by the consulting engineer. A works assistant-—some- 
times also the supervisor—gives the daily theoretical 
instruction. Each week, test-work is given in the 
presence of the foremen. Much attention has been 
given to efficient working methods. 


(8) After 12 weeks, trainees proved themselves 
capable of making, independently, moulding boxes up 
to a cubic yard within the required time. In one 
foundry, groups of trainees were stepped-up, after a 
9-months’ practice, to the production of foundation 
plates of 80,000 tb., under the supervision of a skilled 
moulder. In another foundry, the whole tempo rose, 
after the foreman had shown that the up-graded 
workers easily made the piecework rate, of which the 
skilled moulders had complained. 


(9) It is essential that the mentality and enthusiasm 
of the trainees were in all cases particularly suitable 
and, as one works manager expressed it, “ formed an 
oasis in the desert.” 


(10) These results were only obtainable by continued 
effort, careful following of the rules, and a complete 
“management support.” 
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Amsterdam Congress Papers Reviewed 





FOUNDRY MELTING FURNACES FOR COPPER- 
AND NICKEL-BASE ALLOYS 


By F. C. Evans 


The Author has divided his Paper into four main 
sections: —({1) Metallurgical considerations; (2) Econo- 
mic considerations; (3) Practical and local considera- 
tions, and (4) Personnel and welfare. It is under the 
last heading that new thoughts stand out prominently, 
and information is set out which will lead to a reduc- 
tion in dirt and fume, hot working conditions and noise. 

The second section, on economics, carries informa- 
tion not easily found elsewhere. There are paragraphs 
dealing with fuel costs; metal losses; labour costs, re- 
fractories and maintenance costs and capital costs, all 
of which are “ limelighted” since devaluation. 





SOME RESULTS OF BELGIAN RESEARCHES 
ON NODULAR CAST IRON 


By Albert L. De Sy. 


The Author has set out the following five general 
conditions to which an element capable of bringing 
about the spherolitic crystallisation of graphite should 
answer :— 


(1) The element should be a powerful deoxidant 
capable of reducing silica suspensions. 


(2) It should to some degree stabilise the carbides. 


(3) There should be no residuals left in the liquid 
iron of the hexagonal system. 


(4) If there be no solution in the iron, the emulsion 
“ the liquid or gaseous element should be brought 
about. 


(5) Finally, it is possible that the element should be 
a desulphuriser. 

It should be pointed out, however, that it is for- 
tunate that the element should be a powerful de- 
oxidiser. It is also true that the reverse reasoning 
holds good. The Paper is well illustrated by photo- 
micrographs and is generally of a theoretical character. 





THE CORRELATION OF THE VARIOUS 
HARDNESS NUMBERS FOR GREY CAST IRON 


By Jan Wozniacki 


The Author first deals with the relationship between 
the various hardness scales for grey iron. Practical cir- 
cumstances oblige one to try to establish the relation- 
ship between the hardness obtained by the different 
methods. Attempts to provide worthwhile general re- 
lationships for all metals have not been successful, even 
after having classified the metals according to Young’s 
modulus values and the capacity for hardness by screw- 
ing one has not been able to obtain experiment- 
ally the conversion formule for each class of metal. 
Amongst the formule existing to-day, it is necessary to 
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cite those for carbon steels, low-alloy steels and also 
those of brass. 

The present Paper represents an attempt to establish 
similar formule for grey iron. It was based on a con- 
siderable number of tests made with the Brinell and 
the alpha microhardness tester and the following scales: 
—H10/3000 (Brinell 10-mm. ball, 3000 kg.); H5/750; 
H25/187.5; RT45 (Rockwell scale - in., ball load 
45 kg.); RT30 (30-kg. load); RT15; RN30 (diamond 
cone); R'N15; HV50 (Vickers 50-kg. load); HV20 and 
HV10, carried out on plates cut from bars cast in 
dry sand and having as-cast a pearlitic structure. To 
obtain between 125 and 230 Brinell, some of the plates 
were submitted to a heat-treatment. The structures— 
before and after—are illustrated. To draw definite con- 
clusions, a statistical method has been selected and the 
corresponding lines between the Brinell hardnesses and 
the others have been graphed. 





SOME PROBLEMS OF HEAT TRANSFER 
SIMPLIFIED 


By J. S. Abcouwer 


The Author has summarised his Paper in the follow- 
ing statement: —There are some very complicated solu- 
tions, which are practically impossible to use for 
foundry problems (and also for other problems involv- 
ing heat transfer and diffusion having the same funda- 
mental differential equation). In technical literature 
there are descriptions of attempts made to replace in 
these solutions the functions of Fourier and de Bessel 
by a simpler or approximate solution. 

It is impossible to solve a great number of problems 
without recourse to a parallel problem—carburation, for 
example. The Author believes that he has found a 
sufficiently simple and precise method which overcomes 
the difficulty. 

The first part of the Paper treats of mono-, bi- and 
tri-dimensional aspects of the heat in an atmosphere at 
constant temperature. The equations are primarily de- 
rived from and compared with established results 
(tables and graphs of Grober and of Williamson and 
Adams). The Paper then describes some applications, 
such as the drying and stoving of cores both in the 
oven and in the pit. 

The second part treats of the heat transmission in a 
system of two bodies. First, the thermal factors which 
enter into such a system are sought. Then one must 
find a law comparable to Newton’s law of external 
cooling. The following (probably an approximation) 
law has been established :— 
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calculation eliminates contradiction and fulfils general 
requirements. Finally, a curve is established for the 
cooling of each metal in each mould, comparable to 
moulding in sand (cast as a plate, cylinder or sphere) 
and the results are used to create a relationship be- 
tween the thickness of the casting and its test-piece. 
The Author hopes that this Dutch contribution to the 
Conference will be of some scientific value for those 
concerned with heat-transference problems and par- 
ticularly those who handle liquid metal. 





SOME METALLURGICAL AND PRACTICAL 
ASPECTS OF THE MELTING OF COPPER 
ALLOYS 
By A. Swagerman and Ir. H. Leutscher 
The Authors have summarised their work by the fol- 

lowing statement :— i 

The literature of the subject has been studied and 
from it, it can be said that some gases such as for 
instance N, and CO, have practically no influence on 
the quality of the material. This is because the solu- 
bility of these gases in liquid metal is very low. Other 
gases, however, especially such as water vapour, can 
have a ed detrimental influence on the quality of the 
material. 


FOUNDRY TRADE JOURNAL 47\ 


The forming of gas bubbles during solidifying can 
be due to:—({1) The liberation of dissolved gases, and 
(2) the development of gases from substances present in 
the metal or in the proximity and to the absorption of 
gases from the surrounding material. 

Especially, the cause mentioned in (2) proves to be a 
very important reason for the occurrence of porosity, 
in which case particular attention is drawn to the 
water-forming reaction from H, and O, present in the 
material. These may be caused by reaction of the 
liquid metal with the H,O existing in the furnace 
atmosphere or in the moulding sand. 

From a certain number of experiments it appears 
that not only the melting method and the type of melt- 
ing furnace are important, but in no less degree, also, 
the quality of water existing in the moulding sand, 
either as bonding water or as hydrate water. Finally, 
four types of furnaces, namely, crucible furnace, re- 
verbatory furnace, low-frequency furnace and indirect- 
arc furnace, as compared with each other, for which 
successively the attention is drawn to:—(a) Melting 
cost per ton; (b) gas absorption; (c) cost of capital in- 
vestment; (d) refining possibility, and (e) melting time. 

[Other Papers presented at the Amsterdam Congress 


will be published very shortly in abstract form.— 
Epitor.] 





Stress Relief of Alloy Cast Iron 


(Continued from page 462) 





case of triaxially distributed stresses of equal magni- 
tude, under which conditions flow could not take place. 
One might imagine that under these conditions stress 
relief by heat-treatment could not be effected. The 
case might be only a theoretical possibility of doubtful 
application, but it might, on the other hand, be relevant 
to the remarks of several speakers in the discussion. 


Usefulness of the Ring Test 


The Authors could not agree that the materials 
should have been tested in the as-cast condition, since 
the whole object of their procedure was to impose 
a known stress to a material which was in an initially 
stress-free condition. If the tests had been carried out 
on as-cast specimens, the stress distribution might 
have been seriously complicated in an indeterminate 
manner by the presence of earlier stresses. However, 
the Authors did agree with Mr. Sleap that the ring 
form of test-piece could be used to determine the 
relative ductility of various irons. This was, in fact, 
one of the most useful features of the ring test, and 
they regularly determined complete stress/strain curves 
on all the irons with which they were concerned, using 
the total plastic deformation at fracture as a ductility 
index. The ring form of test-piece enabled such 
Sstress/strain curves to be determined with extremely 
simple apparatus. 


In reply to Mr. Tottle, the Authors were glad to have 
his confirmation of their results both with respect to 
the effect of the magnitude of the applied stress and 
with regard to the relief of stress with time. They were 
interested in Mr. Tottle’s suggestion that the initial 
plastic deformation at room temperature influenced 
subsequent creep rates. They had thought that the 
higher degree of relief at a higher stress was due 
simply to a greater amount of plastic deformation as 
a result of that stress rather than as a result of the 
initial strain. 

Mr. Tottle was obviously correct in his view that 
stress relief was virtually a series of creep tests. The 
Authors had determined the effects of long-term heat- 
ing at 450 deg. C. more because of the academic 
interest than for any practical application. The con- 
sideration put forward by Mr. Tottle applied particu- 
larly to stress relief treatments carried out at relatively 
low temperatures, where, as he clearly demonstrated, 
it was not possible to effect more than about 50 per 
cent. relief of stress in any reasonable time. The 
Authors advocated treatment at higher temperatures, 
giving a much closer approach to complete relief of 
stress in a short length of time, which was a practical 
proposition and which, therefore, avoided dependence 
on the room temperature properties of cast iron 
to withstand the effects of stresses remaining from 
only partially effective stress relief treatment. In 
conclusion, the Authors expressed their thanks to the 
gentlemen who contributed to the discussion, since 
they felt that the expression of views from many 
different angles had contributed very much to the value 
of the Paper. 
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Company News 


The paragraphs below have been extracted from 
Statements circulated to shareholders, speeches made 
at annual meetings, and other announcements. 


Qualcast, Limited, steel and iron founders, etc., of 
Derby (Mr. V. JoBson):—Compared with the previous 
year, our tonnage is up 8.05 per cent., our turnover 
is up 16.78 per cent., and our profit is up 27.82 per 
cent. The fact that our turnover increase is double 
our tonnage increase is because we have converted 
more of our output into completely finished products. 
The company’s record profit was achieved with a lower 
percentage of profit on turnover than the average of the 
last 20 years, eliminating the war years. During the 
year, one or more of the directors visited all the 
principal markets for the company’s goods. The 
products of our foundries, of course, are the raw 
materials for the automobile and like industries, and 
our percentage of export is governed by their activities. 
In our lawn mower divisions, the case is different, as 
we export a finished product ourselves; we exported 
48.5 per cent. of all hand lawn mowers sent overseas 
from England during the period under review. 


There is now a distinct recession in business generally, 
and orders are more difficult to obtain. Although we 
have just completed a record year in the history of 
the company, yet I anticipate that the current year 
may show a drop, because the directors are deliberately 
budgeting for a lower figure of profit per ton and for 
still lower prices on our finished products, and on top 
of that we have to absorb the £68,000 additional on our 
costs due to increases in materials whose prices are 
affected by Government action. It is now the time to 
utilise the financial strength of our company in order 
to conserve the livelihood of all those in the Qualcast 
team, but nothing in the directors’ picture envisages any 
reduction in our dividend payments. I would like to 
emphasise that our policy will probably result in a 
less payment in taxation. The proposed 100 per cent. 
share bonus will enable a more correct picture of the 
company’s capital structure to be presented. 


An analysis of the company’s revenue shows:—Manu- 
facturing costs, 85.70 per cent. (17s. 1.68d.); taxation, 
7.63 per cent. (1s. 6.31d.); net dividends, 2.22 ver cent. 
(5.33d.); reserves, 4.45 per cent. (10.68d.). 


General Electric Company, Limited (Sir Harry 
RAILING):—Until increased mechanical aid can be pro- 
vided for each worker, the quickest immediate increase 
in production can be attained by increasing effective man- 
hours per year. And that means reduction in absenteeism 
and increase in working hours. The solution to the 
problem of the means by which British industry can 
obtain its maximum share of available work contains 
no mystery—orders are obtained either on quality, 
delivery, price or service. Quality is of a high level. 
Delivery promises, at any rate in the engineering indus- 
try, are in keeping with those of other countries and 
are honestly given. In the main, orders are obtained 
or lost on price, and prices can be reduced only by 
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cutting costs or profits. But costs on the company’s 
figures represented 89.5 per cent. of income; profits 
after taxation and depreciation only 3.5 per cent. It 
is evident, therefore, that any appreciable saving of 
prices must come from costs. 


With plant utilisation the limiting factor in these 
days, we are beginning to lose orders because we nor- 
mally work 44 hours, while other countries, includ- 
ing Switzerland and Sweden, with lower war 
debts and taxation, work normally 47 or 48 hours. 
Ultimately, however, it is only by supplying the most 
modern research facilities, the most modern equip- 
ment and appliances, maximum horse-power per em- 
ployee, by showing a pioneering spirit and by risking 
capital that the best tools can be provided and greatest 
man-hour output obtained. This can only be done 
by attracting capital or by allowing the retention of 
such funds without tax reduction. It is essential that 
there should be definite relief if present costs are to be 
maintained, let alone reduced. 


The following analysis showing distribution of G.E.C. 
group income is given:—Materials, 39.5 per cent.; 
wages and salaries, 31.9 per cent.; operating expenses. 
18.1 per cent.; taxation, 5.1 ver cent.; profits reinvested 
in the business, 2.2 per cent.; depreciation, 1.9 per cent.; 
dividends, 1.3 per cent. 


Wellman Smith Owen Engineering Corporation, 
Limited (SiR SAMUEL RoBERTS, Bt.):—During the year 
we completed the extension to engineering shops at 
Darlaston and a number of additional modern machine 
tools acquired from Germany under the reparations 
scheme have been installed. During the past 10 years 
we have expended over £274,000 in extensions and re- 
equipment of the Darlaston works, which are un- 
doubtedly among the most modern and well-equipped 
heavy engineering shops in the country. These exten- 
sions have been paid for out of profits ploughed back 
into the business, and no additional capital has been 
raised. The furnace building and contracting side of 
our activities has been extensively and profitably em- 
ployed during the year and a number of important 
furnace-building contracts have been executed both 
at home and abroad. 


Our output for the past 12 months shows a sub- 
stantial proportion of export work. Among other 
work we have orders in France for coke-oven 
machinery and we have recently completed a mobile 
forge manipulator for Sweden which is one of our 
new developments and, we believe, the largest machine 
of this type which has been built in this country. 
The company’s activities have recently been extended 
to South America, where we have secured a contract 
for the supply of a plant for the manufacture of weld- 
less steel tubes. This machinery will be built at 
Darlaston and is for export to Brazil. Substantial 
orders have been secured by our South African sub- 
sidiary company and arrangements have been concluded 
for local manufacture of our products in suitable cases. 


Imperial Smelting Corporation, Limited:—At Widnes, 
the manufacture of lithopone was at a record figure 
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IRON 


Designed to meet the demands of high quality 
castings, which are, strength, machineability, and re- 
sistance to wear. 

All these can be secured by using Stanton-Dale 
Refined Pig Iron in your cupolas. 

The above illustration shows a group of castings 
made by Messrs. Goodbrand & Co. Ltd., Stalybridge, 
Cheshire. 


PROMPT DELIVERY 
THE STANTON IRONWORKS COMPANY LIMITED NEAR NOTTINGHAM 
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in the six months ended December 31, 1948, and pro- 
duction is at present running in excess of the supply 
of the raw material barytes. Measures are consequently 
being taken to increase output from the Corporation’s 
own barytes mines in the United Kingdom. The new 
plant for making anhydrous hydrofluoric acid went 
into operation. It is the first large-scale commercial 
unit in this country and a product conforming to very 
rigid purity specifications has been put on the market. 
Constructional work has continued on improved equip- 
ment at the Avonmouth works and on an additional 
unit for producing lithopone at Widnes. An expand- 
ing programme of research, covering both metallurgical 
and chemical operations, has necessitated an increase 
in laboratory facilities. Preliminary plans have 
therefore been made for a new laboratory at Avon- 
mouth. Sales of all products were well maintained 
and there was a ready disposal of the full- productions 
of zinc, cadmium, and sulphuric acid. Satisfactory 
sales of “ Mazak” zinc diecasting alloy have also 
been maintained. 


Staveley Coal & Iron Company, Limited (Mr. Davip 
H. TURNER):—The capital structure has been under 
consideration by the directors, but they feel unable 
to come to any decision until the position as regards 
nationalisation is clearer. Last year the board had 
under consideration a comprehensive scheme for the 
improvement of the blast furnaces and by-product 
plants, and during the past year approval in principle 
was given by the Iron and Steel Board. It was subse- 
quently decided that the scheme should properly in- 
clude the building of new coke ovens, and this has 
necessitated a complete revision which is now being 
considered by the directors. 


Peglers, Limited, manufacturers of steam and water 
fittings, brassfounders, etc., of Doncaster:—It is 
proposed to capitalise £251,043 from general re- 
serve and to allot new 5s. “ A” and 5s. “B” ordinary 
shares to existing “A” and “B” holders re- 
spectively, the ratio of allotment in each case being 
three for two. The nominal capital of the company 
is to be raised by £250,000 by the creation of 432,000 
“A” and 568,000 “ B” shares. 


Ruston & Hornsby, Limited, engineers, steel and iron- 
founders, etc., of Lincoln:—The Treasury has consented 
to the capitalisation of £2,050,000 of the company’s 
reserve which will be applied in paying up ordinary 
£1 shares for issue as a bonus to ordinary stockholders 
on a one-for-one basis. 


Hackbridge & Hewittic Electric Company, Limited:— 
An issue is to be made of 200,000 5s. ordinary shares 
at par to existing ordinary shareholders registered on 
October 6 in the proportion of one new share for every 
nine then held. 


Morgan Crucible Company, Limited:—The board 
announces that future interim dividends will be paid 
in the latter part of February instead of December- 
January as in the past. 
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News in Brief 


West HARTLEPOOL DOCKERS recently unloaded a 
cargo of 4,300 tons of iron ore in three working days; 
it is thought that this may be a record for the port. 

MOTHERWELL BRIDGE & ENGINEERING COMPANY, 
LIMITED, is to erect buildings (estimated to cost £4,000) 
at its North Motherwell Works to be used as technical 
offices. 

BRITISH ALUMINIUM COMPANY, LIMITED, has opened 
a branch office at Dean Street, Newcastle-upon-Tyne, 
which will handle sales of unwrought and fabricated 
aluminium and aluminium alloy in Northumberland 
and Durham. 

WILLIAM WHITELEY & SONS, LIMITED, textile engi- 
neers and machine-tool manufacturers, of Huddersfield, 
has bought Aspley Mills, which were owned by Arthur 
Dawson & Sons, Limited, fancy cotton spinners, etc., 
of Huddersfield, who recently retired from business. 

IN HIS INSTALLATION SPEECH as the new Master 
Cutler of Sheffield, on October 4, Mr, W. R. S. 
Stephenson referred to the policy of steel nationalisa- 
tion. He said that there was very real dismay at the 
prospect of a disruption of the excellent labour re- 
lationship which had existed for so long, to which he 
had heard more than one local trade union leader pay 
sincere tribute. Fundamentally nationalisation was the 
very negation of democracy. 

ANY ENGINEERING FIRM interested in the possibilities 
of trade either in Yugoslavia or in the Middle East is 
invited to communicate with Mr. Wilfred Sloane, of the 
British Export Trade Research Organisation, 48, Dover 
Street, London, W.1, who is returning to the Balkans 
and the Middle East at the end of November with a 
large number of commissions for British engineering 
firms. In view of the recent trade negotiations between 
this country and Yugoslavia, Mr. Sloane will spend 
some time in Belgrade, where he has important 
connections, 





Obituary 


Mr. EpGar LIONEL LULY, Birmingham district mana- 
ger of Babcock & Wilcox, Limited, boilermakers, etc., 
of Renfrew, died on October 1. He was 46. 


Mr. JAMES ARCHIBALD, who died suddenly on Sep- 
tember 30, had been associated with William Dixon, 
Limited, pig-iron and ferro-alloy manufacturers, of 
Glasgow, for 60 years. 


Mr. GUSTAVE FALK, who died on October 1, was a 
director of Falk, Stadelmann & Company, Limited, 
manufacturers of lighting, heating, and cooking appli- 
ances, of Wandsworth, London, S.W.18. 


Mr. WILLIAM A. WOODESON, chairman of Clarke, 
Chapman & Company, Limited, manufacturing marine 
engineers, etc., of Gateshead, for 21 years, died on 
September 30 at the age of 80. He joined the company 
about 60 years ago and was managing director before 
becoming chairman. Mr. Woodeson was president of 
the North-East Coast Institution of Engineers and 
Shipbuilders from 1940 to 1942. 
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CHELFORD 


Processed 
Washed Sand 


A modern plant has been installed for the 
washing and grading of Chelford Sand. This 
plant is of the latest and most efficient type 
and Chelford Processed Sand can now be 
supplied thoroughly washed and in two grades, 


coarse and fine. 
follows :— 


COARSE GRADE 


Grading mainly between 30 
and 85 mesh B.S.S. and 
practically free from fines 
below 85. 

Uniform grading gives 
closer contro! of mixtures. 
Increased permeability. 
Negligible clay content. 
Superior to natural sand for 
special purposes e.g. syn- 
thetic moulding mixtures, 
cement moulding process, 
etc. 


The chief features are as 


FINE GRADE 


Practically all passing 60 
mesh B.S.S. with main 
oy size between 72 and 


Uniform grading. 

Low clay content with In- 
creased refractoriness. 
Excellent for fine cores and 
for addition to facing sand 
mixtures where smooth 
finish is desired. 
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REFRACTORIES LTD 
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Raw Material Markets 


Tron and Steel 


Few foundries, if any, have any anxiety on account 
of pig-iron supplies, most grades of foundry iron and 
hematite being available in sufficient quantities to fulfil 
current demands, if not to provide the permitted work- 
ing stock of six weeks. Users, generally, are taking up 
their allocated tonnages, as, after current needs have 
been satisfied, their policy is to have ample supplies 
available for continuous working in the event of an 
interruption in deliveries. 

The light foundries have a fair amount of work on 
hand for home requirements and have orders for export 
for baths, cisterns, heating apparatus, etc. The quantity 
of high-phosphorus pig-iron needed for immediate re- 
quirements absorbs most of the current production and 
there is not a large balance for stock at either the fur- 
naces or the foundries. The engineering, jobbing and 
speciality foundries are maintaining a steady rate of pro- 
duction and have no difficulty in coping with present 
demands for castings for home and export requirements. 
New business can be accepted for early delivery. Their 
supplies of low- and medium-phosphorus irons are 
ample for current usage, but few foundries have good 
stocks. Supplies of hematite are also well maintained, 
apart from the higher silicon grades. The refined grades 
are available in sufficient quantities to satisfy demands, 
and parcels of this grade are being exported. 

Foundry coke is coming forward in satisfactory quan- 
tities, and most users have been able to accumulate work- 
ing stocks. The tonnages which will be sent forward 
between now and the end of October, with previous 
supplies under the allocation for the summer period, 
should enable foundries to build up reserves equal to 
six weeks’ consumption. Limestone, ganister, and ferro- 
alloys can be procured in satisfactory tonnages, and 
firebricks can be supplied to requirements from produc- 
tion. Scrap supplies continue to be favourable and 
foundries have been able to augment their stocks of 
both cast-iron and steel cupola scrap. 

All the re-rollers are still actively engaged, and good 
supplies of steel are available for their needs. Outputs 
continue to be satisfactory, but there has been some re- 
duction in the volume of orders booked for the products 
of the heavier mills and for the larger bars and sections 
from the light re-rollers. This may be attributed to 
larger importations of these sizes, particularly from Bel- 
gium. The demand for the smallest sizes of bars and 
sections from the light mills continues to be 
larger than current production can satisfy. Sheets of 
all grades, particularly the smaller gauges, are in heavy 
demand. New business can only be accepted for ex- 
tended delivery. 

Outputs of steel sections and plates continue at a very 
high level, but the mills still cannot cope with the de- 
mand, particularly in regard to steel plates under } in. 
thick. ‘Even when orders are accepted for the heavier 
plates extended delivery is more often indicated, except 
in circumstances when the dimensions required fit in 
with existing arrangements. There is no change in the 
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position as regards steel sheets, and heavy joists, angles, 
channels, etc., continue on the tight side, but the supply 
of small angles, large flats, and rounds has improved 
during the last few weeks. 


Nen-feevens Metals 


Figures published by the British Bureau of Non- 
ferrous Metal Statistics show that the United King- 
dom consumption of zinc during August amounted to 
22,650 tons, of which about 7,000 tons were derived 
from scrap and residues, etc. The July total was 
19,151 tons, so usage in August advanced quite 
sharply. As to stocks, the figure at the end of August 
was 75,743 tons, of. which about one-half was in the 
form of “Prime Western.” In lead the trend was 
somewhat similar, for consumption increased from 
23,870 tons in July to 26,823 tons in August. These 
figures include a proportion of between 9,000 and 
10,000 tons of scrap, including remelted metal. Stocks 
of lead also increased, the July total of 54,679 tons 
rising to 65,217 tons at the end of August. 

On the question of scrap supplies, which is of prime 
importance to United Kingdom consumers to-day, it 
has been noticeable of late that the market has been 
somewhat bare of material. Nevertheless, the surplus 
disposals tonnage in the hands of the Government is 
still considerable, according to the published figures of 
stocks, but, in addition to this, there is an undisclosed, 
and perhaps unknown, quantity of material to come 
forward, much of it probably from overseas. Ia the 
early days after the war various guesses were made 
as to how long the Government’s stocks of scrap 
would last, but even now, after more than four years, 
the answer is not forthcoming. ; 

In America an easier trend has been apparent in 
prices. Lead fell back to 144 cents per Ib., as a result 
of which the Ministry of Supply reduced its selling 
price from £119 to £115 per ton. A further fall of 
4 cent in the U.S. quotation was followed yesterday 
(Wednesday) by another reduction of £4 to £111 per 
ton in the United Kingdom. Zinc, too, has 
been easier, and last Friday the market levelled 
out at 94 cents per Ilb., which obviously indi- 
cated a reduction in Britain. This adjustment was 
effected on Saturday by a drop of £6 to £81 10s. per 
ton. The week finished rather badly for American 
prices, for lead weakened still further and was marked 
down to 133 cents, while the price of copper scrap 
also showed an easier tendency. Consequently, senti- 
ment in this country has turned rather bearish, with 
consumers inclined to “ mark time,” as far as possible, 
pending further developments. 





Dr. GEORG SCHLESINGER died on October 6 at the 
age of 75. He was director of research for the Institu- 
tion of Production Engineers from 1939 to 1944 and, on 
the formation of the Production Engineering Research 
Association, was retained as consultant. A leading 
authority on surface finish, alignment, and the standardi- 
sation of machine tools, he had many books published, 
the most recent being “ The Factory.” 
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MULTI-CYLINDER 
COMPRESSORS 





GUARD REMOVED 
TO SHOW COOLER 





DESIGNED FOR FOUNDRY NEEDS 


IMPERVIOUS TO DUST.—Sealed crankcase and efficient 
Available in sizes up to 108 air filters. 
ir _iiplacement—oner DELIVER COOL DRY AIR.—Efficient inter- and after- 
ee ee coolers cool air BEFORE entering air receiver. 
Working pressures from r 
25—350 Ib./sq. in. PROVED RELIABILITY.—Simple construction, generous 


rking parts. Bullows Patent Valve Gear. 
We shall be pleased to send work oo eG 


full particulars or arrange for 


© representative to call. %& LIGHT - COMPACT + SILENT + FREE FROM VIBRATION 


WE ALSO MAKE A COMPLETE RANGE OF SPRAY PAINTING EQUIPMENT 


ALFRED BULLOWS & SONS LTD - LONG ST: WALSALL’ STAFFS: TEL: 2261 





DEPOTS AT—13 SOUTH MOLTON ST., LONDON, W.1I. * TEL.: MAYFAIR 2313 
55A BRIDGE STREET, MANCHESTER,3 - TEL.: BLACKFRIARS 5670 
BULLOWS HOUSE,9BURGH QUAY ,DUBLIN, EIRE, * TEL.: DUB 21152 
105, WHITEFIELD ROAD, GLASGOW, ‘S.W.1. 
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Company Results 


(Figures for previous year in brackets.) 

Ary LIMES—Dividend of 9% (6%). 

ADIATION—Interim dividend of 5% 7, (same). 

Re H. HUNT—Interim dividend of 74% (same). 

WILLIAM PS See ar Rng ner of 124% (om). 

D. PETERS—Interim dividend of 74% (sam : 

WANGANESE BRONZE & BRASS OMPANY i—Interim 
dividend of 10% (same). 

WOMBWELL FOUNDRY & ENG NEERING COMPANY— 
Final dividend of 114%, making 174% (same). 

BELL’S ASBESTOS & ENGI EERING—Interim dividend 
| oa —- The company was made public in October 
1) 

LEEDS “FIRECLAY COMPANY—No ordinary dividend for 
the year to June 30, 1949 (6%). On the 6% participating pre- 
ferred « ordinary shares the final dividend is 3% (5%), making 


7 % ° 

STURTEVANT ENGINEERING COMPAN Y—Interim 
dividend of 54%, tax free (same), payable on issued capital 
of £246,570, which includes increased capital of £123,285 by 
the issue of 493,140 fully-paid bonus shares of 5s. each approved 
at_ the extra- ordinary meeeny held on September 30. 

NEWMAN INDUSTRIES—tThe directors inform shareholders 
that, although results for the year to date would justify 
the usual interim dividend on the ordinary shares, in view 
of the need to conserve cash resources to finance heavy stocks 
of raw materials now being carried and the prospect of 
increased cost of materials that may be expected in the near 
future, they have age not to pay any dividend until the 
results for the whole year are ascertained. 

CROSSLEY- PREMIER ENGINES—Trading profit for the 
year to April 30, £158,864 (£102,699); loan interest controlling 
company, £2,425 (nil); other income, £1,183 (£1,238); to 
directors’ remuneration, £8,093 (£6,087); superannuation 
scheme, £1,373 (£1,384); taxation, £75,000. (£48,500); audit, 
£210 (£157); depreciation, £14,794 (£11,358); shares written 
oe, £5,220 (nil); net profit, £57,782 (£36,451); dividend of 124% 
(same) ; general reserve, £8,000 (same); auimemien reserve, 
nil (£1,000); forward, £74,452 (f37.80i), 

COGHLANS (formerly Coghlan Steel & Iron Company)— 
Group accounts for the year to March 31 show trading profit, 
£25,007 (£32,940); interest, etc., making £28,402 (£35,863); 
to depreciation, £8, 715 (£4,824); audit, £201 (£150) ; directors’ 
emoluments, £5,687 (£5, 725) ; taxation, £9,050 (£13,500) ; net 
ena £4,689 (£11,664) ; taxation overprovision, £8,000 (nil); 
rought in, £25,568 (£19,266); dividend of 124% per cent. 
(same) ; preliminary expenses of formation of —— 
etc., and new articles, £1,314 (nil); forward, £31,580 

WALTER SOMERS—Trading Profit to March 31, ” £109,708 
(£87,013); other income, £726 (£ £1,974); to debenture interest, 
£4,228 (£ 34,265) ; debenture trustees’ fees, £105 (same); deprecia- 
tion—after £702 profit on sale of plant and machinery— 
£16,957 (£18,215'; directors’ emoluments, £14,750 (£14,925); 
auditors’ remuneration, £225 (same); income tax, 27,500 
(£15,500); profits tax, £8,750 (£7,250) ; net profit, £37,919 
(£28,502); profit on_ realisation investments, £1,653 (nil); 
surplus provisions, nil (£8,150); brought in, £62,329 seks, 460) ; 
to general reserve, £20,000 (same) ; dividend of 50% (same) ; 
forward, £72,118. : 

QUALCAST—Consolidated profit, after general trading 
charges, for the year ended June 39, £525,366 (£446,225); 
interest, £711 (£1,983); to depreciation, £48,108 (£66,994); 
pensions, etc., £5,346 (26, 733); auditors’ remuneration, £1,988 
£1,777); past director’s pension, £1,000 (£500); directors’ 
emoluments, cao (£51,975); tax, £190,978 (£134,087); profit, 
with £5,500 (£9,550) over-provision for tax credited, £196,478 
(£143,637) ; ae in, £60,250 (£57,233); to preference 
dividend, £2,887 (£2,888); final ordinary dividend of 45% 
(40%), making 65% (60%) ; to general reserve, £100,000 
(£81,659); forward, £93 

SHEFFIELD FORGE. F ROLLING MILLS COMPANY~— 
Trading profit for the year to June 3C, £74,435 (£86,243); 
trade investments income, £3,291 (£2,431); to depreciation, 
£15,545 (£10,912); directors’ emoluments, £5,564 (£5,034); net 
profit, before tax, £56,617 (£72,728); transfer from plant re- 
placement reserve, £15,000 (nil); surplus provisions, _ nil 
(£12,394); brought in, £9,708 (£9,049); 5 taxation, £33,599 
(£40,219); plant replacement reserve. nil (£22,500); stock con- 
tingencies reserve, £30,000 (nil); general reserve, nil (£15,000); 
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dividend of 15% (same); forward, £10,982. The capital distri- 
is nob of 4k, er 68.'8d. share or 10%, tax free, paid in 1948, 
is not re 

CROSSLEY BROS.—Consolidated profit and loss account 
for the year ended April 30 last shows trading profit, £433,120 
(£354,071); sundry income, £8,918 (£10,845); to depreciation, 
£66,826 (£53,530); bank and loan interest, £8,231 (nil); direc- 
tors’ A, £2,700 (same); audit fee of subsidiary, £210 (£157); 
staff pensions, etc., £12,163 (£12,176); registration fees, £387 
(nil); written off trade investment, £5,220 (nil); taxation, 
£182,255 (£159,317) ; group net profit, £164,046 (£137,036) ; 
to preference dividend due to outside interests, £4,537 (same); 
general reserve, £23,000 (same); taxation allowances equalisa- 
tion reserve, nil (£15,000); plant replacement reserve, £35,000 
(nil); staff pensions reserve, nil (£1,000); deferred ordinary 
dividend of 124%, riers 4% interim already paid (same); 
forward, £174,419 (£115,080). 

HEAD, WRIGHTSON & COMPANY—Consolidated profit and 
loss for the year ended April 30 shows group trading profits, 
£561,192 (£322,116); interest and dividend, £395 (£519); to 
a on debentures and loans, £3,182 (£7,967); depreciation 

f land, buildings, plant, and machinery, £52,500 (£51,500); 
font plant, tools, etc., £23,557 (£17,568); income tax, £191,213 
(£93,021); profits tax, £73,633 (£38,033) ; net adjustment for 
previous years, £3,336 (£3,746); group net profit, £220,828 
(£110,800)—parent £167,666 (£75,905), subsidiaries £53,162 
(£34,895); brought in—parent £81,972 (£73,163), subsidiaries 
parent £35,591 (£1,321) ; to reserve—parent £110,981 
(£20,000); to subsidiaries £6,219 (nil); pensions (parent), 
£15,000 (same); redemption of loans, nil (£625); dividend on 
6% preference shares, £5,581 (same); dividend on 43% pre- 
ference shares, £7,425 (£528); final ordinary dividend of 6%, 
making 10% (same); forward, £167,198 (£117,563). 

IMPERIAL SMELTING CORPORATION—Consolidated 
profit and loss account for the six months to December 31 
shows net prading profit, £722,017 (£1,617,065 for previous year); 
exceptional profit on realisation of stocks, £489,154 (£511,214), 
of which £350,000 has been set aside to provide for loss on 
replacement of depleted ore stocks and £10,000 provision for 
loss on forward contracts; dividends and interest, £15,431 
(£57,827); balance, £866,602 (£2,186,106); to tax, £601,364 
(£1,158.917) ; Ege £115,323 (£213, 859); interest pay- 
able, £4,544 (£9,603); auditors’ remuneration, £3,316 (£3,890) ; 
general onion £75,000 (£450,000) ; debenture redemption re- 
serve, £1,000 (£16,553); written off goodwill and rights, nil 
(£53,700); leavin £66,05 (£279,584), of which £10,638 
(£15,590) is applicable to minority interests; preference 
dividend for six months, £36,998 (£73,996 for full year); 
forward, £256,883 (£238,464 after ordinary dividend of 6%. 
£84,726). The report states it is not proposed to a 
dividend on the ordinary capital, which is entirely owned by 
Zine Corporation. 





Contracts Open 


The dates given are the latest on which tenders will be 
accepted. The addresses are those from which forms of tender 
may be Tape Details of tenders with the reference E.P.D. 
or C.R.E. can be obtained from the Commercial Relations and 
Exports Department. om of Trade, Thames House North, 
Millbank, London, S.W.1. 


BIDDULPH, November 5—Supply and laying of approx. 
1,970 yds. of 3-in. cast-iron pipes, etc., for the Urban District 
Council. The Water Engineer, Council Offices, Biddulph, 
Bt Oe. Trent 

HO DESDON, October 24—Supply and laying of about _950 
yds. a 4-in. spun-iron supply mains, etc., for the Urban Dis- 
trict Council. D. Balfour Sons, consulting engineers, 
131, Victoria Street, Westminster, London, 8.W.1. (Fee £5, 
returnable.) 

PLYMOUTH, Hovembet 5—Steel shuttering, for the Town 
Council. Mr. J. Watson, city engineer and surveyor, The 
Guildhall, Ply i 

WEXFO RD October 22—Gates, railings, gutters and down 
pipes, etc., for the Town Council. Mr. J. J. Byrne, town 
clork, Town Hall, Wexford: F 

WINDSOR— Supply of 2,532 yds. of 4-in. and 379 yds. of 
6-in. class ‘““C” cast-iron pipe, etc., for the Town Council. 
Mr. G. S. Baker, borough engineer and surveyor, 16, Alma 
Read, Windsor. 
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ELECTRICITY, TREATED inexpertly, can be a 
source of worry and expense and occasion- 
ally danger. The wisest course is to employ 
oaly a qualified electrical contractor for 
wiring installations of any kind. Every 
member of the Electrical Contractors 
Association is such a qualified man — 
working to a high code of practice 
which is rigidly maintained. The 
Association backs this work by a firm 
guarantee of £500 against faulty 
workmanship and materials. This is 
your safeguard. The fact that this 
guarantee is rarely invoked is, in 
itself, convincing testimony of the 
high standard of workmanship 
expected and invariably given by 

E.C.A members. 
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GHTING ! os 


“WE USE ‘SIERAY’ LAMPS 
WITH ‘SIERAY’ FITTINGS ”’ 


Siemens SIERAY Fluorescent Lighting, 
providing better light at half the con- 
sumption of current, can now be 
supplied in a wide range of attractive 
fittings suitable for office, shop, factory 
or boardroom. Fully descriptive Leaflet 
on request. 


lIEMEN 





FLUCRESCENT LAMPS 
AND FITTINGS 


Siemens Electric Lamps & Supplies Led 
38/39 Upper Thames Street, London, E.C.4 
Branches in principal cities 
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Current Prices of Iron, Steel, and Non-ferrous Metals 
(Delivered, unless otherwise stated) 
October 12, 1949 


PIG-IRON 

Foundry Iron.—No. 3 Iron, Ciass 2 
£10 4s.; Birmingham, £10 Os. 6d. 

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P, 
£11 15s. 6d., delivered Birmingham. Staffordshire blast- 
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to 3 per cent. Si)—North Zone, £12 2s. 6d.; South 
Zone, £12 5s. 

Scotch Iron.—No. 3 foundry, £11 18s. 3d., d/d Grange- 
mouth. 

Cylinder and Refined Irons.—North Zone, £12 14s. 6d.; 
South Zone, £12 17s. 

Refined Malleable.—P, 0.10 per cent. max.—North Zone, 
£13 4s. 6d.; South Zone, £13 7s. 

Cold Blast.—South Staffs, £15 16s. 6d. 

Hematite.—Si up to 24 per cent., S & P over 0.03 to 0.05 
per cent.; N.-E. Coast and N.-W. Coast of England, 
£11 16s. 6d.; Scotland, £12 3s.; Sheffield, £12 9s.; 
Birmingham, £12 15s.; Wales (Welsh iron), £11 16s. 6d. 

Spiegeleisen.—20 per cent. Mn, £17 8s. 

Basic Pig-iron.—£9 17s. 6d., all districts. 


FERRO-ALLOYS 
(Per ton unless otherwise stated, basis 2-ton lots, d/d 
Sheffield works.) 
Ferro-silicon (6-ton lots).—20/30 per cent., £25 15s. ; 40/55 
per cent., £32 10s.; 70/85 per cent., £49. 
Ferro-vanadium.—35/50 per cent., 15s. per Ib. of V. 
Ferro-molybdenum.—70/75 per cent., carbon-free, 6s. 5d. 
per lb. of Mo. 
Ferro-titanium.—20/25 per cent., carbon-free, 1s. 34d. lb. 
Ferro-tungsten.—80/85 per cent., 6s. 6d. lb. 
Tungsten Metal Powder. —98/99 per cent., 7s. 6d. lb. 
Ferro-chrome.—4/8 per cent. C, £60; max. 2 per cent. 
C, 1s. 5d. lb.; max. 1 per cent. C, 1s. 54d. lb.; max. 0.15 
per cent. C, 1s. 6}d. Ib. 
Cobalt.—98/99 per cent., 12s. Ib. 
Metallic Chromium.—96/98 per cent., 5s. 1d. Ib. 
Ferro-manganese (blast-furnace).—78 per cent., £25 14s. 8d. 
Metallic Manganese.—94/96 per cent.,carbon-free, 1s. 9d. Ib. 


SEMI-FINISHED STEEL 

Re-rolling Billets, Blooms, and Slabs.—Basic : 
£16 16s. 6d.; tested, up to 0.25 per cent. C (100-ton lots), 
£17 1s. 6d.; hard (0.42 to 0.60 per cent. C), £18 16s. 6d. ; 
silico-manganese, £23 19s.; free-cutting, £20 1s. 6d. 
Stemens Martin Acip: Up to 0.25 per cent. C, £22 4s.; 
case-hardening, £23 ls. 6d.; silico-manganese, £26 6s. 6d. 

Billets, Blooms, and Slabs for Forging and Stamping.— 
Basic, soft, up to 0.25 per cent. C, £19 16s. 6d.; basic, hard, 
over 0.41 up to 0.60 per cent. C, £21 1s. 6d.; acid, up to 
0.25 per cent. C, £23 1s. 6d. 

Sheet and Tinplate Bars.—£16 16s. 6d. 


FINISHED STEEL 
Heavy Plates and Sections.—Plates, ship (N.-E. Coast), 
£20 14s. 6d:; boiler plates (N.-E. Coast), £22 2s.; chequer 
plates (N.-E. Coast), £22 19s. 6d.; heavy joists, sections, 
and bars (angle basis), N.-E. Coast, £19 13s. 6d. 


:— Middlesbrough, 


Soft, u.t., 


Small Bars, Sheets, ete.—Rounds and squares, under 3 in., 
untested, £22 6s.; flats, 5 in. wide and under, £22 6s.; 
rails, heavy, f.o.t., £19 2s. 6d.; hoop and strip, £23 Is.; 
black sheets, 17/12 g., £28 16s. 


Alloy Steel Bars.—l-in. dia. and up: Nickel, £35 6s. 6d. ; 
nickel-chrome, £49 18s. 6d.; nickel-chrome- molybdenum, 
£55 Os. 9d. 


Tinplates.—I.C. cokes, 20 x 14, per box, 41s. 6d., f.o.t. 
makers’ works. 


NON-FERROUS METALS 


Copper.—Electrolytic, £140 ; high-grade fire-refined, £139 
10s. ; fire-refined of not less than 99.7 per cent., £139; 
ditto, 99.2 per cent., £138 10s.; black hot-rolled wire 
rods, £146. 


Tin.—99 to under 99.75 per cent., £750 ; 
99.9 per cent., £757; min. 99.9 per cent., 


Zinc.—G.0.B. (foreign) (duty paid), £81 10s.; ditto 
(domestic), £81 10s. ; ‘“‘ Prime Western,” £81 10s. ; electro- 
lytic, £82 5s.; not less than 99.99 per cent., £83 15s. 


Lead.—Good soft pig-lead (foreign) (duty paid), £111; 
ditto (Empire and domestic), £111. 


Zine Sheets, ete.—Sheets, 10g. and thicker, all English 
destinations, £103 10s.; roiled zinc (boiler plates), all 
English destinations, £101 10s.; zinc oxide (Red Seal), 
d/d buyers’ premises, £84. 

Other Metals.—Aluminium, 
English, 99 per cent., £185 ; 
£26 5s.; nickel, £321 10s. 


Brass.—Solid-drawn tubes, 234d. per lb. ; 
194; sheets to 10 w.g., 19d. ; 
173d. 


Copper Tubes, ete.—Solid-drawn tubes, 234d. per lb.; 
wire, 161s. per cwt. basis; 20 s.w.g., 183s. 3d. per cwt. 


Gunmetal.—Ingots to BS. 1400—LG2—1 
£108 ; BS. 1400—L.G.3—1 (86/7/5/2), £114 10s. ; BS. 1400— 
Gl—1 (88/10/2), £152—£203 per ton, delivered. 

Phosphor-bronze Ingots.—P.Bl, £170-£200; 
£114-£121 per ton. 


Phosphor Bronze.—Strip, 27d. per lb. ; sheets to 10 w.g., 
287d.; wire, 283d.; rods, 27}d.; tubes, 324d.; chill cast 
bars: solids, 28}d., cored, 29}d. (C. Crirrorp & Son, 
LIMITED.) 


Nickel Silver, ete.—Ingots for raising, 1s. 83d. per.lb. (7% 
to 2s. 63d. (30%); rolled metal, 3 in. to 9 in. wide x 
.056, 28. 23d. (7%) to 3s. Ofd. (30%); to 12 in. wide, 
x .056, 2s. 3d. to 3s. ld.; to 25 in. wide, x .056, 2s. 5d. 
to 3s. 3d. Spoon and fork metal, Sclteneed, 2s. 14d. to 
2s. 114d. Wire, 10g., in coils, 2s. 8d. (10%) to 3s. 64d. 
(30%). Special quality turning rod, 10%, 2s. 7d.; 
15%, 28. 1l}d.; 18%, 38. 33d. 


99.75 to under 
£760. 


ingots, £112; 


antimony 
quicksilver, 


ex warehouse, 


rods, drawn, 
wire, 19$d.; rolled metal, 


L.P.BI, 
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Personal 


VISCOUNT PorTAL has joined the board of the Ford 
Motor Company, Limited. 

Sir RICHARD A. Pease, Br., has been appointed an 
additional director of Heenan & Froude, Limited, 
structural manufacturing engineers, of Worcester, 

Mr. D. B. Mirek and Mr. G. V. Sims have been 
appointed to the board of Le Grand, Sutcliff & Gell, 
Limited, pump manufacturers, etc., of Southall, 
Middx. 

Mr. DENNIS WRaGG, purchasing director of Thos. 
Firth & John Brown, Limited, steel manufacturers, of 
Sheffield, has been elected chairman of the Purchasing 
Officers’ Association. 

Sik REGINALD STRADLING, F.R.S., who was chief 
adviser on research and experiments for the Ministry 
of Home Security during the war, has been appointed 
Dean of the Military College of Science in succession 
to the late Prof. C. H. Lander. 

Mr. T. B. O. Kerr has been appointed secretary 
of the General Electric Company, Limited, in suc- 
cession to Mr. T. Dyke, who has retired after 45 
years’ service. Mr. E. J. Cutts has been appointed 
assistant secretary of the company. 

Mr. ANDREW MCcTuRK Cook, chairman and manag- 
ing director of William Cook & Sons, Limited, steel 
manufacturers, Sheffield, has been recommerded for 
adoption as prospective Conservative-Liberal candidate 
for the newly-formed Neepsend Division of Sheffield. 
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Pror. E. N. DA C. ANDRADE, F.R.S., has accepted the 
invitation of the Managers of the Royal Institution to 
succeed Pror. E. K. Ripeat as Director in the Royal 
Institution, Resident Professor, and Director of the Davy 
Faraday Research Laboratory. He will assume his 
duties on January 1 next. 


Mr. L. H. HALLING, who has been appointed sales 
area manager for Scotland, Northern Ireland, and the 
counties of Cumberland, Durham, and Northumberland, 
for High Duty Alloys, Limited, was previously on the 
company’s south-eastern area sales staff, He will be 
based initially at the factory at Winscales, Workington. 


Mr. GEORGE CLARK has retired from his position as 
chairman and managing director of the Bryan Donkin 
Company, Limited, mechanical and gasworks’ plant 
engineers, of Chesterfield. He joined the company at 
Bermondsey in 1893 and has been at Chesterfield for 
the past 49 years. He will continue as a director of the , 
firm and will aisc continue to be chairman of British 
Furnaces, Limited, Chesterfield, a subsidiary. In addi- 
tion, Mr. Clark is retaining his positions as managing 
director of Smith Bros. & Company (Hyson), Limited, 
valve manufacturers, of Nottingham, and as a director 
of George Waller & Son, Limited, hydraulic engineers, 
of Stroud. 


Will 


Rosinson, A. A., a partner in Charles A. Robinson 
emer a metal merchants, of Greenwich, 
London, 8.E.10 Sie ioe ef i a ... £67,770 
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Situations advertised under this heading 
are available only to applicants excepted 
from the Control of Engagement Urder, 
i947, No. 2021. 


SITUATIONS WANTED 
XPERIENCED 











Precision — 
Technician requires position as 
‘'weCHNICAL ADVISER or TECHNICAL 
SALES REPRESENTATIVE with firm 
engaged in production of ferrous precision 
castings by lést_ wax process.—Box 458, 
FOUNDRY TRADE JOURNAL. 
JYOREMAN IRON MOULDER desires 
change; age 36; fully experienced, 
hand and mechanised production, core 
shop, cupola, etc.—Box 476, Founpry 
‘TRADE JOURNAL. 
ADIOGRAPHER (35) desires change; 
/ experienced X-ray examination cast- 








ings, welds, etc., light alloys, steels, 
bronzes; accustomed radiological inter- 
pretation; knowledge industrial photo- 


graphy.—Box 470, Founpry TRADE JOURNAL. 
SITUATIONS VACANT 


in South- 

ast Essex require a FOUNDRY 
SUPERINTENDENT; the post offers good 
prospects to a man who has sound 
practical experience in modern methods 
of machine, loose pattern, dry sand and 
loam moulding.—Replies, stating age, 
qualifications and salary required, to Box 
456, Founpry TRADE JOURNAL. 


SSISTANT WORKS MANAGER for 

_ Australian steel company producing 
specialised production, general steel cast- 
ings and railway specialities; applicants 
must have technical and practical experi- 
ence steel castings production, possess 
initiative, ability handle labour, and 
control costs; good salary, conditions, and 
opportunity for advancement; Managing 
Director now in London for next 2/3 weeks. 
-Apply for interview, stating age, quali- 
fications, present position, and references, 
to Box 480, Founpry TRADE JOURNAL. 








N Engineering Company 





ANAGER for Australian steel com- 
: pany producing specialised froduc- 
tion, general steel castings and railway 
specialities; applicants must have sound 
technical and production background, 
possess initiative and capable business and 
executive ability on commercial as well as 
practical side; good salary, conditions, and 
opportunity for advancement; Managing 
Director now in London for next 2/3 weeks. 
—Apply for interview, stating age, quali- 
fications, present position and references, 
to x 478, Founpry TraDE JOURNAL. 

OUNDRY MANAGER required, to 

take charge of Two Foundries in 
East Midlands producing up to 40/50 tons 
per day; must have thorough knowledge 
of Modern Foundry Practice, Metallurgy. 
and Sand Control in the production of 
grey iron castings by floor moulding and 
on Mechanised Plant; ability to control 
labour and able to show records of success 
in previous positions; good prospects fcr 
the right man.—Apply in strict confidence, 
giving fullest details and salary required, 
to Box 482, Founpry Trape JourNat. 





FOUNDRY TRADE JOURNAL 


SITUATIONS VACANT—Contd. 


OCTOBER 13, 1949 


SITUATIONS VACANT— Contd, 








GENERAL Engineering Firm, manu- 

facturing medium and heavy equip- 
ment, requires a first-class FOREMAN 
for their [ron Foundry; applicants must 
be thoroughly experienced in medern 
foundry practice and be capable of taking 
complete charge of foundry employing 70 
men; please give full particulars of train- 
ing and experience and state salary re- 
quired.—Box 472, Founpry TRADE JOURNAL. 


NORTH STAFFORDSHIRE Engin- 

eering Firm requires an ASSISTANT 
FOREMAN for their Iron Foundry pro- 
ducing General Engineering Castings in 
all weights up to 15 tons; output 
approximately 80 tons per month; an 
axcellent opportunity for a young man 
with up-to-date experience, and capable ol 
‘aking complete charge on retirement of 
present Foreman; please give full par 
ticulars of experience, firms worked for, 
and salary required.—Box 464, Founpr\ 
TRADE JOURNAL. 








ORESHOP CHARGEHAND required 
for Ironfoundry in South-Easi 
London area; applicants should have ex 
yerience of controlling mixed labour on 
jobbing and repetition work, and able tc 
set piece-work prices; good opportunity 
for progressive and energetic man; state 
age and experience.—Box 474, « FouNDRY 
TRADE JOURNAL. 
HIEF CHEMIST required, with 
practical experience in Sheet Metal 
ind Cast-Iron Vitreous Enamelling; con- 
veyorised foundry producing Grey Iron 
and Whiteheart Malleable; applicants 
must be able to go on production floor to 
co-operate with supervision on production 





problems.—Apply, stating age, experience, 
and salary required, to Secretary, Simplex 
Electric Co., Ltd., Oldbury, Birmingham. 





STIMATING DRAUGHTSMAN re- 

quired for Foundry Section of large 
Glasgow firm; accustomed to calculating 
weights of complicated castings from 
drawings; must have a knowledge of 
foundry practice.—Reply, giving details of 
age, education, training, experience, and 
salary expected, to 05X7, Wm. Porteous 
& Co., Glasgow. 


,OUNDRY FOREMAN required; must 
d have first-class practical experience 
in the production of high grade Non- 
ferrous Castings.—Apply, giving age, and 
full details of experience, to THe AnrTI- 
ATTRITION Meta Co., Lrtp., Woodlands 
Park Works, Maidenhead, Berks. 








— to control fully mechanised 


- .plant producing light Grey Iron 
Castings; must be fully experienced with 
machine moulding and _ sand _slinger 


practice; conversant with sand and cupola 
control; position permanent and pension- 
able; apply in confidence, stating age, full 
details of experience, and salary required. 

Laboratory trained TECHNICIAN, age 
25-30, fully experienced in sand and cupola 
control, required for mechanised foundry; 
apply, stating age, details of experience, 
an salary required.—Oak.tey BROTHERS, 





Ltp., Belle Vale Foundry, Cradley, Staffs. 








HIEF CHEMIST required, to ‘ake 
charge of Chemical and Sand Test- 
ing Laboratories; knowledg. of, ena ex. 
perience in bath sampling and _ steel 
foundry sand testing procedures are d@gir- 
able; a house will be provided fur “the 
successful candidate, and applications 
providing full details of age, technical 
qualifications and experience, together 
with an indication of the salary_required, 
should be forwarded to the PErsonnn 
SUPERINTENDENT, K. & L. Steelfounders & 
Engineers, Ltd., Letchworth, Herts. 
EQUIRED, for ifonfoundry iabore. 
tory, young Man to assist with 
centrol of materials, including moulding 
sand; some previous experience an ad 
vantage.—Apply by letter, giving detail 
of training, salary required, etc., Morr» 
Motors, Lrp., Wellingbcrough, Northants. 





ANTED, London area, fully qualified 

DRAUGHTSMAN;; preferably with 

metallurgical and foundry experience— 
Box 444, Founpry Trape JOURNAL. 





ANTED, for Australia, first-class 
METAL PATTERN PLATE 
MAKER; must have experience of all 


types of pattern plates, and particularly 
white metal pattern plates, suitable for 
use with Under Sand Frame Equipment.— 
Apply, stating age and giving full details, 
to Box 468, Founpry TraDe JOURNAL. 








— -For progressive Midland 
Blackheart Malleable Foundry. 
FOUNDRY FOREMAN; _ strict dis 
ciplinarian; knowledge of jobbing ani 
machine moulding practice; good pros 
sect with old established firm.—Write, 
with full details of education, experience 
f technical knowledge, and age, Box 48, 
*OUNDRY TRADE JOURNAL, 





AGENCY 





GENTS required, several areas, fv 

binder of wide application; _ prefer 
tbly technical, and capable demonstration 
—Box 442, Founpry TRADE JOURNAL. 


BUSINESSES FOR SALE 
ANCHESTER Engineering Firm 


owning small modern Iron Found 
used as auxiliary to their main sup 








of castings, wishes to dispose of same; 
guaranteed orders for castings at good 
prices, if required.—Box 434, Founpm 


Trape JOURNAL. 


PRIVATE Limited Company of Iro 
founders and Steel Fabrications wis 
to dispose of ‘'e undertaking as a goir 
concern; the foandry building is held ¢ 
lease, with the option of renewal. and tt 
fabrications building. together with a sut 
stantial plot of land suitable for exte? 
sion, is freehold; turnover in last financ’s 
year £40,000, and average profits for thé 
last three years before taxation £2.794- 
Copies of audited accounts and full pat 
ticulars on app \‘cation to Box 466, Founpi 
TRADE JOURNAI 
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